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Chapter 1

1. Introduction

Dear Bob:

This chapter is a brief description of the project and our
approach to develop FLEXOLAY program.

Will be provided later

I was very pressed in time and we concentrated our efforts
in the past week to modify the program according to your
needs. I did not want to delay the delivery of the main
document until I return from Auburn. Once I return I will
provide this chapter.

Thanks



CHAPTER 2

2. Development of the Overlay Design System

Reviewing the existing mechanistic procedures, indicated that developing a

mechanistic overlay design procedure requires the following steps :

1)
2)
3)
4)

5)

Modeling the pavement structure.

Identifying the design inputs.

Evaluating the response of the pavement to loading.

Evaluating the allowable load that a pavement can carry based on
specified failure criteria.

Performing a damage analysis.

2.1 Pavement Structure Model

The pavement is regarded as a multi-layered elastic system. The

application of the multi-layer elastic theory in pavement analysis involves

several assumptions[19] as follows :

a)

b)

c)

d)

e)

Materials in the pavement layers are assumed to be elastic,
homogenous and isotropic.

All layers, except the bottom one, are finite in depth and the
bottom layer (subgrade) is assumed to be infinite in depth.

All layers are assumed to be infinite in extent in the lateral
direction.

The applied loads are static and load imprints are assumed to be
circular.

Pavement materials are characterized by a modulus of elasticity
(also called dynamic modulus, if asphalt mixtures; or resilient
modulus, if untreated granular or soil materials) and Poisson’s

ratio.



f) Full friction is assumed to have developed between layers at each
interface.

These assumptions may be found unrealistic for actual pavement conditions.

However, the existing mechanistic procedures showed that applying the

multi-layered elastic theory gave acceptable results [1,2,12,13,15,16,18].

2.2 Design inputs

Design inputs can be divided into three categories : material
properties, traffic and loading, and environmental factors. Each input

category will be identified in the following sections

2.2.1 Material properties

Since the pavement has been regarded as a multi-layered elastic
system, the elastic moduli and Poisson ratios must be specified.

The Poisson ratio is defined as the ratio of the lateral strain to
the axial strain mesaured by laboratory testing. Because it has a
relatively small effect on the pavement response, it is customary to assume
reasonable value for design rather than to determine it from actual tests
[20]. Table 2-1 shows typical Poisson ratios for paving materials.

The layer moduli values can be determined by performing resilient
modulus tests on cores taken from the pavement. This operation disturbs and
destroys the pavement components and may be costly. Non-destructive testing
(NDT) represents an alternative technique to destructive testing.
Deflection measurement by means of devices such as the Benkleman Beam,
Dynaflect, Road Rater and Falling Weight Deflectometer (FWD) represent the
most commonly used type of NDT. These devices have the ability to generate
certain types of loading and measure the deflection response of the
pavement. The FWD is becoming the most widely used device since it applies
impulse loading which better simulates the actual traffic loading. Pavement
layer moduli are predicted from deflection data using backcalculation
techniques. Several programs have been developed that perform the
backcalculation [21,22].

A study by Bayomy and Shah [4] was performed on selected
backcalculation programs including MODULUS 4.0 and EVERCALC 3.3. They



Table 2-1 Poisson ratios for different materials (Ref. 8).

Material Range Typical
Hot mix asphalt 0.30 - 0.40 0.35
Portland cement concrete 0.15-0.20 0.15
Untreated granular materials 0.30-0.40 0.35
Cement-treated granular materials 0.10-0.20 0.15
Cement-treated fine grained soils 0.15-0.35 0.25
Lime-flyash mixtures 0.10-0.15 0.15
Loose sand or silt sand 0.20- 0.40 0.30
Dense sand 0.30-0.45 0.35
Fine-grained soils 0.30-0.50 0.40
Saturated soft clay 0.40 - 0.50 0.45




investigated existing FWD deflection data at the Idaho Transportation
Department for selected pavement sections represent different pavement
layer combinations. From the analysis of the backcalculated moduli values
determined by the selected programs, they developed some recommendations
and guidelines to be followed when using these programs in order to
minimize layer moduli prediction errors. This study adopts the Modulus 4.0
as a software for backcalculating layer moduli values of existing
pavements.

It is well known that granular materials and subgrade soils are
nonlinear with the resilient modulus varying with the level of stresses.

A simple but more popular relationship between the resilient modulus

of granular materials and the state of stresses can be expressed as [23] :

M, = K,0%2 (2-1)

in which K; and K; are experimentally derived constants and @ is the bulk
stress, which is the sum of the principal stresses, i.e.,
0=0;+0, +0; .

For fine-grained soils, the stress dependent behavior can be
described as [24] :

M, = Kog (2-2)

in which K and n are experimentally derived constants and oy is the
devitoric stress, o, =0, -0, .

Some design procedures [e.g. Asphalt Institute DAMA program) [8],
consider the subgrade as linear elastic. This is a reasonable approximation
because the variation of modulus due to change of subgrade stresses is
usually quite small [8,20].

In the proposed design procedure, all layers are assumed to be linear
elastic with constant elastic modulus, unless indicated otherwise.

In the nonlinear elastic case, these layers and the required
parameters must be identified. An iterative procedure is used, in which the
moduli of nonlinear layers are adjusted as the stress varies, while moduli
of linear layers remain the same. During each iteration, a constant set of
moduli is computed based on stresses obtained from the previous iteration.

The process is repeated until the moduli converge to a specified



tolerance. The calculation of stresses will be discussed later in this

chapter.

2.2.2 Traffic and Loading

Traffic is a major input parameter in the pavement design process.
The consideration of traffic should include both loading magnitude and
configuration, and number of load repetition.

The wheel configuration used in the design procedure is based on a
single axle load supported by dual tires. The required loading magnitude is
based on one tire on one side (e.g. for 18 kip ESAL, the input wheel load
is 4.5 kip). To account for the dual tire action it is also required to
specify the tire spacing from center to center. The tire pressure is used
to determine the radius of the contact area between the tire and the

pavement (80 psi is a typical value) as :

a= | — (2-3)

Mixed traffic volume is often analyzed and converted into 18-kip equivalent
single axle load (ESAL) repetitions. This study is based on the AASHTO
method for converting mixed traffic to ESALs.

It is very important, however, that both number of ESALs already
sustained by the pavement since its construction, and number of ESALs
expected in its design life be estimated. The past ESALs figure is
important for determining the amount of structural capacity left in the
pavement, and the expected number of future ESALs is necessary for the

overlay design.

2.2.3 Environment

The seasonal variation of material properties is critical factor for
an overlay design procedure. Since the expected life of an overlay ranges
from 4 to 20 years, the behavior of the pavement material throughout this

life must be evaluated.



2.2.4 Subgrade Soils

The environment plays an important role in establishing subgrade
resilient modulus. The modulus of soils decreases substantially when
moisture content increases. Temperature cycling can alter the modulus.
Frozen subgrades may exhibit an increase in their resilient modulus
compared to the condition where the subgrade is considered normal. The
thawing process substantially reduces the resilient modulus compared to the
condition where the subgrade is considered normal.

A study conducted by Hardcastle [5] resulted in proposing a method
for estimating seasonal values of resilient moduli of subgrade soils found

in Idaho state . The study has identified the following :

a) Idaho pavement operation climate zones.

b) The various seasons in an average year, and most importantly, the
time boundary of each season.

c) Adjustment coefficients to account for seasonal variations in

subgrade resilient modulus .

The state of Idaho is divided into six pavement climate zones; This
is based on six geographic areas, each having approximately equal climate
parameters such as the annual air temperature and precipitation and equal
climate indices, such as Thornthwaite Moisture Index and Freezing Index.
The zone boundaries and their characteristics as presented by Hardcastle
[5] are shown in Fig. 2-1. The Climate zones and their characteristics are
used to determine the magnitude of the expected moisture changes for the
various soil groups as a function of location, and to define the duration
and onset dates of the possible operating periods. For each period there
are corresponding subgrade conditions and resilient moduli values. In zone
1,2,4 and 5, which experience significant subgrade frost penetration, an

average year in a pavement’s life is divided into four periods :

e summer (normal) period.
e Freezing transition peried.
e Winter (frozen) period

e spring-thaw recovery



In zone 3 and 6 which do not experience significant subgrade frost

penetration, the average year is divided into three periods :

e summer (normal) period
e winter-spring (wet) period

e wet recovery period

The calculation of duration, and onset date of each operating period
were performed on six representative locations, Driggs(Zone 1), Idaho Falls
46W(Zone 2), Twin Falls(Zone 3), Powell(Zone 4), McCall(Zone 5) and
Moscow(Zone 6). The recommended results as presented by Hardcastle are
shown in Table 2-2

Three adjustment coefficients relative to the summer resilient
modulus, M,, have been used in the proposed overlay design procedure. These
coefficients are used for adjusting summer resilient modulus for freezing,
thawing and wet conditions. Adjustments for freeze-thaw conditions are
required in pavement operating climate zones 1, 2, 4 and 5 which experience
significant subgrade frost penetration. Pavement operating climate zones 1
and 6 do not experience significant frost penetration; Thus, an adjustment
is required to account for the temporary increase in subgrade water content
during wet periods.

The resilient modulus of the subgrade, M;, applicable during Frozen

period is computed from the equation
x R, (2-4)
where Rf is freezing adjustment factor determined from Fig. 3-2.

The resilient modulus of subgrade, M;, applicable during thaw period
is computed from equation

X R, (2-5)

where R:; is thawing adjustment factor determined from Fig. 2-3.
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Figure 2-1 Idaho pavement climate zones (Ref. 5)
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calculating the resilient modulus during wet periods for zone 3 and
6 requires the determination of the expected temporary increase in subgrade
water content during this period form Fig. 2-4. Once the temporary increase
in water content is determined, the temporary reduced resilient modulus for

the spring-wet period is computed from equation

M, = M, X R, (2-6)

where R, is adjustment factor due temporary increase in water content
determined from Fig. 2-5.

To sum up this section, Fig. 2-6 shows a graphical representation of
the annual distribution of the resilient moduli values for the various
pavement operating climate zones found in Idaho. It is decided to divide
the analysis year into four separate seasons. Winter season represents the
frozen period for climate zones 1, 2, 4 and 5 with subgrade resilient
modulus equal to the average of M, and M;. For climate zones 3 and 6,
winter-spring season represents the wet period with subgrade resilient
modulus equal to M,. Spring season represents the thaw recovery period for
zones 1, 2, 4 and 5 with subgrade resilient modulus equal to the average of
M, and M,. For climate zones 3 and 6, spring period represents the wet
recovery period with subgrade resilient modulus equal to the average of M,
and M,. Summer and fall-winter seasons together represent the normal period

with subgrade resilient modulus equal to M,.

2.2.5 Granular Bases and Subbases

Like subgrade soils, granular base and subbase resilient modulus can
be affected by the environment. Base and subbase layers are expected to
have higher resilient modulus than the subgrade beneath . From the
inspection of Fig. 2-2 which shows an inverse relationship between normal
resilient modulus M, and the freezing factor, it is safe to assume that the
effect of freezing on the base and subbase layers is negligible. This means
that in pavement climate zones 1, 2, 4, and 5, winter (frozen) period
resilient modulus for granular layers is the same as the summer (normal)

resilient modulus.



Thaw Perlod Adjustment Factlor, R

R 8 8 & & &
£

(ol

<]

]

3

g

E N

@

3

g N

g L

a is \

2

g 10

I.: \\
S py—
(o}

e 2 4 6 8 10 12 14 16 18 20
Normal (Summer) Resilient Modulus, ksi

Figure 2-2 Adjustment factor for subgrade freezing (Ref. 5)

08

| /

os /
0.8 /

0.3

Q.1

0 2 4 €& 8 10 12 14 18 18 20
Normal Period Resilient Modulus, kst

Figure 2-3 Adjustment factor for subgrade thawing (Ref. 5)



Temporary Water Content Increase, %

Figure 2-4 Winter-Spring temporary water content

Figure

[zones |-~ ~
~ |
_—] l
,// .
/‘//
\——J[Zone:l l
2 4 6 8 10 12 14 16 18

Normal Period Resilient Modulus, ksi

20

inczeasés (Ref. 5).

I .0 1] 1 1
I~
z
Z 0.8 -
z-
%)
g GWGPSH,SP
= O.er
O
<
1638
=
= 0.4F GM,SM ML
2
%) 6L S
jon]
a
2 o2fF MH CH i
o 1 1 1 [
0 2 4 6 8

WATER CONTENT INCREASE, perceat
2-5 Adjustment factors for post-construction water content

increases (Ref. 5).

10



Winter-Spring  Spring Summer& Fall-Winter

A Wet Wet-R Normal
L
M, »
MMz R |
M, I o N,
12 Months  ————H]

- - - - Recommended by

Hardcastle[5]
A: Climate Zones 3 and 6 === UJsed in this study
A Winter Sprin% Summer & Fall-Winter
Frozen Thow-
B EEEE— B>
L e e
(M2
M, — ¥ .'I ==
(Mu+My2 :
M .
) <4———12 Months ————

- = = = Recommended by
Hardcastle [ 5]

B: Climate Zones 1, 2, 4, and 5 == Used in this study

Figure 2-6 Graphical zepresentation of subgrade modulus variations

throughout the year for pavement climate zomnes in Idaho.



In a study conducted by Rutherford [25] involving seasonal pavement
responses, he proposed reducing the Freeze-thaw period resilient modulus of
granular soils between 25 to 50 percent of their normal values. Values in
this range were used by some agencies [16,18]. In this study, an
adjustment factor of 0.65 is applied to the normal period resilient modulus
to determine the freeze-thaw period resilient modulus for the base and
subbase layers. Assuming that Fig. 2-4 and Fig. 2-5 can be applied to
granular bases and subbases, and knowing that the normal modulus of these
layers may exceed 20 ksi, it is clear that a value of 0.65 may be a
reasonable adjustment factor to account for water content increase during
the wet period for zone 3 and 6. The adjustment factor for the wet-recovery
period is taken as the average of the wet and the normal period resilient
modulus. Fig. 2-7 shows a graphical representation of the annual
distribution of the resilient moduli values for bases and subbases in Idaho

operating pavement climate zones.

2.2.6 Asphalt Concrete Materials

Asphalt concrete is quite temperature sensitive, exhibiting modulus
increase at lower temperatures and modulus decrease at higher temperatures.
The determination of seasonal moduli values of asphalt concrete materials
requires selection of a representative seasonal pavement temperature and
then evaluating the asphalt concrete modulus at that temperature. A model
developed by Witczak [26] incorporated in the Asphalt Institute’s pavement
design DAMA program [8] relates the mean pavement temperature, M and mean

monthly air temperature, M, as

1 34
M_ =M (1-[- )- + 6 2=7
» e z+ 4 z+ 4 ( )

in which z is the depth below surface in inches and it is wusually
calculated to the mid-depth of the asphalt layer.
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Figure 2-7 Graphical representation of seasonal granular base and

subbase moduli values.



To determine the seasonal mean air temperature, maximum and minimum
Daily air temperature data files for the representative locations of each
climate zone were collected for the past 10 years form Idaho State
Climatologist. These data files were loaded in a spread sheet software and
analyzed. Table 2-3 shows a summary of the mean air temperatures
determined for each season. Summer season duration was obtained by
considering the hottest months in the year that follow the thaw period
(spring) for zone 1,2,4 and 5 and the wet-recovery period (spring) for zone
3 and 6.

The modulus of asphalt concrete depends on its material
characteristics and testing conditions (loading time and temperature). It

can be estimated using SHRP’s equation [27]:

log,[E,, ] = 0.553833 + 0.28829 * P,y * £ °17%% - 0.03476 * v, + 0.070377 * 1, &

+0.000005 * [t(’1.3+0.498251 log(£f)) & P:;SJ - o.oozsg[t;l.3+0.‘9325"10’(!) * P:c’s * f—l.l]

+0.931757 * £9-02774 (2-
8)

where ;

E = AC modulus, x10°.

f = Test frequency.

ac
vV = Percent air voids in mix.
%’= Mid depth AC layer temperature (°F).

P,, = Percent Aggregate weight passing #200 sieve.
M0 106 = Asphalt viscosity at 70° F.
P = Percent asphalt content by volume of mix.

ac

The most sensitive variable in this equation is temperature. To avoid
the use of this cumbersome equation, a graphical representation of this
equation was prepared by Bayomy et al.[4] for an average conventional

asphalt mixes as shown in Fig. 2-8.
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Figure 2-8 Graphical representation of SHRP’s equation for the
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2.2.7 Cement Treated Bases

The modulus of cement treated bases approximately ranges from
1,000,000 to 3,000,000 psi[20]. However, in most cases this modulus will
have decreased considerably towards the end of the service life of the
pavement structure determined from evaluation measurements (i.e.
backcalculated from FWD data). Therefore, it is generally recommended to
assume that the cemented base has become unbound material [12]. In this
study, the cement treated base is treated as unbound material and is always

stress independent.

2.3 Pavement Response

Each material used in the pavement system has a specific tensile
strength, compressive strength and shear strength. When the strength of a
material is exceeded through repeated or single loading conditions, the
material will fail. It is crucial to know precisely where stresses or
strains will be at their maximum value and what that maximum value will be.

In flexible pavements the critical tensile strains are located at the
bottom of the asphalt layers. The repetition of this strain as a result of
the repeated traffic loading progressively damages the asphalt concrete
until cracking begins. As the pavement is subjected to additional traffic,
a fatigue crack propagates upward. The critical compressive strains are
located at the top of the subgrade. Each load application produces some
permanent deformation through consolidation of the subgrade material
causing a distress called rutting.

The magnitude of stresses and strains induced in a pavement can be
calculated using graphical solutions or computer programs, although any
calculation for more than one or two layers becomes fairly complicated.
Several computer programs have been developed (e.g. CHEVRON, BISAR, ELSYM5
and WES5) to provide solutions for the analysis of multi-layered elastic
systems. This study adopted the CHEVRON program, which was developed by the
Chevron research company [28] as a routine to handle the calculations of
critical stresses and strains. A principal reason for its use is that the

software is in the public domain.



The critical strains are calculated by applying the superposition
principle for the dual tire action by calculating the strain at the
required depth under the center of one tire and the strain at the required
depth under a point located at a distance equal to the dual tire spacing.

The presence of stress dependent layers requires the calculation of
the principle stresses, ©;, O, and O3 in order to estimate their resilient
modulus from the relationships described earlier (e.g. Egn. 2-1 for
granular soils and Egn. 2-2 for fine soils). It should be noted that the
use of layered system for nonlinear analysis is an approximate approach.

Thus, the following has been decided for non-linear layers:

e The principal stresses are calculated at a point on the axis of
symmetry for a single tire.

e Because most granular matérials cannot take any tension, the point
at which the principal stresses are calculated for non-linear
granular base and subbase is located in the upper quarter and the
upper third of the layer. Because the point is in the upper part
of the layer, the chance of negative 0 is rare [20]. If @ turns
out to be negative, a minimum modulus is assigned.

e Because the variation of modulus due the change of subgrade
stresses is wusually quite small (8], the depth at which the
stresses are calculated for the stress dependent subgrade is

assumed to be 1.5 the total thickness of the pavement.

2.4 Allowable Traffic and Failure Criteria

Research and field testing have shown that the performance of
flexible pavements can be related to certain failure mechanisms. From a
structural capacity point of view, flexible pavement may experience two
kinds of failure: fatigue, which shows as excessive alligator cracking; and

rutting, which shows as permanent deformations along the wheel path.



2.4.1 Fatigue Failure

Several investigations have shown that fatigue failure is best

related to the horizontal tensile strain, &, at the bottom of the asphalt
layer [5,9,10,11]. Most of the transfer functions found in the literature

have the following forms for fatigue failure :

N, = £, 2E,7 (2-9)

where N; is the allowable number of load repetitions to prevent fatigue

cracking from reaching certain limit defined by the agency, & is the
tensile strain at the bottom of the asphalt layer, E; is the modulus of the
asphalt layer, and £;, £, and £3 are coefficients which can be determined
from fatigue tests. £; must shift from laboratory to field values by
calibration. Shift factors may range from 5 to 700 [20].

Because the term E; has less effect on Nf than &, some agencies neglect the

E; term, hence Egn. 2-8 is reduced to :

N, = £,8,7%2 (2-10)

values for the exponents in some models used by various agencies are shown
in Table 2-4, plotted in Fig. 2-9. The laboratory model developed by
Monismith et al. [17] shown in Eqn. 2-11 has been used by various agencies
as the base case fatigue model, which has been calibrated by means of shift

factors to correlate with field conditions.

£ E
log N, = 14.82 — 3.291 J.og( f‘) - 0.854 log'( 1 ) (2-11)
10 10°
or
N, = 0.00432(¢,) ****(E,) %% (2-12)

Finn, et al. [28] modified the above equation by applying a shift

factor of 18.4 to provide an indication of approximately 20 percent or



Table 2-4 Fatigue coefficients used by various agencies

NO. Procedure £ £, £s |Ref
1 |ILLINOIS Department of Transportation | 5.00E-06 3 0 14
2 [Transport & Road Research Laboratory |1.66E-10] 4.32 0 20
3 |Belgian Road Research Center (BRRC) 4.92E-14 ] 4.76 0 20
4 |Austin Research Engineers (ARE) 9.73E-15] 5.16 0 1
5 |Federal Highway Administration 7.56E-12| 4.68 0 13
6 |ARIZONA Department of Transportation 9.33E-07| 3.84 0 15
7 |Asphalt Institute * 0.0796 | 3.291|0.8548
8 |SHELL Research = 0.0685 5.671|2.363 |12
9 |[U. S. Army Corps of Engineers = 497.156 5 2.665 |2

+ plotted for asphalt temperature of 70°F (i.e. E1 = 400 ksi)
1E+20
1E+18 \,\\.
1E+16 » =
= 1E+14 {553
wogEs1z £ s
=
% 1E+10 s ~—_
£ 1E+08
E 1E+06
10000 T~ 4
100 \\
1 1 10 100 1000

TENSILE STRAIN (micro), €¢

Figure 2-9 Fatigue models used by various agencies.



greater fatigue cracking (based on total area) in selected sections of the
AASHO Road Test.

The Asphalt Institute adopted the Finn model and modified it to
reflect the effect of both percent air void volume, V., and percent asphalt

volume, V,, [8]. The final form of the equation used by Asphalt institute

is
N, = 10%(18.4) (0.00432) (g, ) *Y(E )" (2-13)
where
vb
M=484 | —>2 - 069 (2-14)
vV, +V,

In this study, the Asphalt Institute model (i.e. Egn. 2-13), has been
adopted as the fatigue criteria. The model was chosen because it has the

following features

1. Most of the models developed are usually accurate for the exact
conditions for which they have been developed. However, the
presence of asphalt mix properties (E, V,, V;) makes the Asphalt
Institute applicable to other mixes than those used to develop the
model with acceptable results.

2. Since most of the models were developed for new asphalt concrete,
a concern of the applicability of the models for the existing
asphalt layer will raise. The Asphalt Institute model has been
used for stage construction, it has also been applied to the

evaluation of existing pavements for designing overlays [8].

2.4.2 Rutting

Permanent deformation or rutting in flexible pavements has been

modeled by various agencies as:

Ny = £,6,7°5 (2-15)



where Ny is the allowable number of load repetitions to limit rutting from
reaching certain limit defined by the agency, €,is the compressive strain

on the top of the subgrade and f; and f; are coefficients which can be
determined from lab testing. Values of f; and f; used by several agencies
are shown in Table 2-5, plotted in Fig. 2-10.

As can be seen from Table 2-5, the exponent f; falls within a narrow
range but the coefficient f, varies a great deal. CHEVRON and Asphalt
Institute models have almost the same exponents and give average life
compared to the rest. It was decided to use the Asphalt Institute model to
limit rutting, although without such a procedure, rutting in flexible
pavements can best be addressed by improving the material selection and

mixture design[8].

2.5 Damage Analysis

since different loading conditions for each season will Dbe
encountered, some methods of combining the effect of different loading
conditions must be considered. Miner’s hypothesis is the one most often
used, which allows an accumulation of damage from the various 1load
conditions to be combined into one damage number[28].

For fatigue, the damage is a measure of the life consumed by all past

traffic loading and can be determined as follows :

4
N
(past)
past = z —_— (2-16)
N
i=1 (allow);

SDR

where SDRp.s: is the sum of damage ratio or fraction of 1life consumed by

past traffic, Neast), is the number of ESAL applications in season i, and
N(a11om is the allowable number of ESAL applications for season i

determined using Eqn. 2-13 with tensile strain on the underside of the

existing pavement. The remaining life, RL, is calculated as
RL =1 - SDR ¢ (2-17)

The number of future ESAL applications that the existing pavement can

sustain without overlay should satisfy the following :



Table 2-5 Rutting models used by various agencies

NO. Procedure £, £s Ref
1 |Transport & Road Research Laboratory 1.130x10 | 357 20
2 |Belgian Road Research Center (BRRC) 3.050x10 | 4:35 20
3 |U.S. Army Corps of Engineers 1.807x10 | €527 2
4 |Asphalt Institute 1.365x10 |4-477 8
5 |SHELL Research 6.150x10 4 12
6 | CHEVRON 1.337%10 | 4-484| 16,18

1E+27
1E+24

1E+21

1E+18

1E+15

1E+12

1E+09

LOAD REPETITION, Ng

1E+06

1000

1 10 100

COMPRESIVE STRAIN, &¢
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Figure 2-10 Rutting models used by various agencies.
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SN
_(fature)s < RL (2-18)
i01 Natiow),

For an intact pavement, the sum of damage ratio, SDRp, should not exceed
unity. There are number of possibilities depending on the condition of the

existing asphalt layer:

CASE 1

When SDRy,,: exceeds unity (pavement life has been consumed), the
existing asphalt layer is assumed to be completely cracked and an overlay
is required. In this case, the existing pavement is assigned a reasonable
low modulus value. A range from 20 to 70 ksi were used by various agencies
for cracked asphalt layers [2,13,15]. In the proposed design procedure a
value of 40 ksi at 77° F is used. The sum of damage ratio is calculated for
the overlay from the future traffic (ESAL) and the allowable number of ESAL
applications as determined from Eqn. 2-13 with tensile strain on the

underside of the overlay, i.e.,

N (future);

4
Overlay SDRpmiure = O, (2-19)
i=1

Nia110ow),

Reaching the optimum overlay thickness requires incrementing the overlay

thickness until SDRgyture 18 equal to or less than unity.

CASE 2

When SDRy,s: does not exceed unity (existing asphalt layer has
remaining life) but the future traffic exceeds the fraction of 1life
remaining an overlay is required. The overlay thickness is determined such
that SDRsyture for the overlay does not exceed unity. For the existing AC

layer the future traffic should satisfy the following :

L, Niputa
_(future); . p1, (2-20)

i=1 N(allow);



where RL is the remaining life and Nauo.,i is the allowable number of ESAL

applications for season i determined using Egn. 2-13 with tensile strain
determined on the underside of the existing asphalt layer with the overlay
above it.

The sum of damage ratio for the overlay is determined :

‘
N(sature),

Overlay SDRgin,e = (2-21)

i01 Niaziow),

where Niiow, is determined using Egn. 2-13 with tensile strain determined

on the underside of the overlay.

CASE 3

If future traffic does not exceed the existing pavement remaining
life, the existing pavement is structurally adequate to sustain the future
traffic without overlay.

Some agencies consider only the future traffic for overlay design
[15,16] thus neglecting the effect of past traffic on the existing
pavement. The assumption behind this procedure is that the pavement system
can be modeled with a moduli derived from deflection data which represent
the current conditions of the pavement. Other studies have shown that
moduli values for a given load and at a given temperature tend to remain
constant for a majority of the useful life of the pavement and then
decreases only near the end of the pavement life [2]; Thus, neglecting the
effect of past traffic may not be valid.

Rutting will normally be of concern at the surface of the overlay. It
can be assumed that the existing rut if any, will be filled and that the
development of rutting will only be a function of the future traffic to be
applied on the “new” pavement structure with the overlay. As with fatigue,

the sum of damage ratio can be determined as follows

4
N
(future);
sm(mttmg) = Z __N (2-22)
i=1 (allow)y

where the allowable number of ESAL applications is determined using
Eqn. 2-14 with the compressive strain determined on the top of the
subgrade.

The final overlay thickness is the one that satisfies both fatigue

and rutting requirements.



CHAPTER 3

3. PROGRAM DEVELOPMENT

Two programming languages were used to develop the overlay design
program. The main routine, FLEXOLAY.EXE, was developed using VISUAL BASIC
language to handle the input-output and file operations. The reason of
using such language is to provide user friendly screens to facilitate
inputting and editing data, viewing and printing results. The second
routine, SYSAN.EXE, which include the multi-layer elastic program CHEVRON,
was developed using FORTRAN language and compiled by POWER STATION FORTRAN
which produces 32 BIT programs, hence, breaking the 640 KB barrier imposed
by the DOS. SYSAN.EXE handles the intensive analysis and calculations, and
works interactively with the former routine. The program also includes a
third routine, DOSXMSF.EXE which comes with the POWER STATION FORTRAN and
can be distributed royalty free to enable the 32 BIT programs produced by

the compiler to run under DOS.

3.1 Program structure

The program structure is quite complicated to discuss in a
comprehensive way; Therefore, the program stéps are illustrated in a series
of flow charts, which show briefly the links between the different blocks
that describe the program. Fig.3-1 illustrates the main features and blocks

of the proposed design program.

Block 1 : This block was developed using VISUAL BASIC to handle the input-
output and file operations. The entire block represents FLEXOLAY.EXE. It
consists of 2 BASIC modules and 9 forms. Fig.3-2 through Fig.3-7 illustrate
the links between the components of the block. The input data has been

divided into three categories

e Pavement data
e Soil parameters data

e General data
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Figure 3-1 Main blocks flow chart of the proposed design procedure.
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Figure 3-2 Block 1 -Input-Output data system (File operations flow chart).



SHOW INTRODUCTION

a

v v v
FILE RESULTS ABOUT
SoIL
PARAMETERS GENERAL
NLAYER=5

FULL AC
NLAYER=3

NLAYER=4

INPUT
TESTTEMP
CRACK-I
E-VALUES
V-VALUES
H-VALUEs
E-OVERLAY
V-OVERLAY
H-OVERLAY(MIN)
OVERLAY-INC.

Figure 3-3 Block 1 (pavement data flow chart)
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Figure 3-4 Block 1 (soil parameters data flow chart)
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Figure 3-5 Block 1 (general data flow chart).
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Figure 3-7 Block 1 Results flow chart (for the RUNFILE command) .




Pavement data are handled by PAVE.FRM . The required input pavement

data are

1.

Existing pavement option, i.e., includes base and subbase, base
only or full depth asphalt.

Crack index of the existing pavement determined from the condition
survey. According to Idaho Transportation department classification,

the value should be from 0 for completely cracked pavement to 5 for a
pavement with excellent condition.

Pavement temperature during FWD test in °F.

Moduli values of the existing layers in ksi as determined from
backcalculation using FWD deflection data. The normal condition
moduli values are required for the subgrade and the untreated base
and subbase soils. If the FWD has been performed in a season where
these layers are frozen, wet or experience thawing, the normal
moduli values have to be determined from the backcalculated moduli
values using Fig.2-2 through Fig.2-7 based on the pavement
location (ZONE) and the season in which the FWD was performed.
(Note : For non-linear layers, the modulus value to be entered is
the initial minimum value, since the modulus of such layer is
stress dependent and will be calculated based on the parameters K
and K;) .

Poisson’s ratio of each layer. These values can be determined from
laboratory testing. Because the Poisson ratio has a relatively
small effect on pavement responses, it is customary to assume a
reasonable value for use in the design, rather than to determine
it from actual tests.

Thickness of the existing layers in inches, except the subgrade
which is assumed as semi-infinite. Thickness of each layer can be
accurately determined from cores taken from the existing pavement

or can be approximated using the as built drawings.

Overlay modulus in ksi and the reference temperature in °F at
which the modulus is determined. The overlay modulus may be
determined from the lab using resilient modulus test or can be
estimated from Fig.2-8.

Overlay minimum thickness and the increments allowed.



10.

Initial percentage asphalt volume and air voids in the existing
asphalt layer mix. These values may be difficult to obtain; Thus,
values of 11% for the asphalt volume and 5% for air voids were set
as default.

Percentage asphalt volume and air voids in the overlay asphalt
mix. These were also set at a default value of 11% for the asphalt

volume and 5% for air voids were set as default.

The soil parameters data are handled by MAT.FRM. The required input

soil par

Th

general

N o s WD

ameters are:

Type of subgrade , i.e., Linear, Fine or Granular. The subgrade is
called linear when the resilient modulus is stress independent.
The resilient modulus is assumed to follow Eg.2-2 for fine
subgrade and Eq.2-1 if granular subgrade.

Subgrade Soil parameters K; and K, if subgrade is stress

dependent, i.e., fine or granular. These parameters are determined
from laboratory testing.

Type of base if included, i.e., linear, granular, cement treated
or bitumen treated.

Base soil parameters, K; and K, if granular or percentage asphalt
volume and air voids for bitumen treated base. These parameters
are determined from laboratory testing.

Subbase type if included, i.e., linear or granular.

Subbase soil parameters, K; and K; if granular. These parameters

are determined from laboratory testing.

e General data are handled by GENERAL.FRM. The required input

data are

. Wheel load in 1lb. (dual). If the traffic is expressed in terms of

18 kip ESAL, the dual tire load is entered as 4500 1lb.
Dual tire spacing in inches (13.2 in is a typical value)
Tire pressure in psi . A value of 80 psi is recommended.
Estimated future traffic.

Past traffic if included.

Fatigue shift factor for the new AC.

Fatigue shift factor for the old AC.
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8. Pavement operating climate ZONE, i.e., 1,2,3,4,5,6 or OTHERS.

9. Seasonal subgrade moduli adjustment factors, if the ZONE is chosen
as OTHERS. If the user select a ZONE from 1 to 6, the adjustment
factors are determined by the program from Fig.2-2 through Fig.2-6
based on the selected ZONE and the operating period (season).
These figures were incorporated in the program by approximating
the curves into a number of straight lines.

10.Seasonal base/subbase moduli adjustment factors, if the ZONE is
chosen as OTHERS. If the user select a ZONE from 1 to 6, the
adjustment factors are determined by the program from Fig.2-7.

11.Seasonal traffic variation. These are fractions required to adjust
the traffic for each season. This requires traffic analysis and
planing studies. Thus, for the time being, the seasonal traffic
variations are entered as 1 for each season, which means that the
traffic is evenly distributed throughout the year.

12.Seasonal temperatures, if the ZONE is chosen as OTHERS. If the
user selects a ZONE from 1 to 6, the seasonal temperatures are
determined by the program based on Table 2-2.

13.Seasonal periods, if the ZONE is chosen as OTHERS. If the user
select a ZONE from 1 to 6, the seasonal periods are determined by

the program based on Table 2-2.

BLOCK 2 : This block is the start of SYSAN.EXE FORTRAN program. It performs
the initialization of the control variables and reads the data file,
PAVE.DAT, which is created by FLEXOLAY.EXE as the user chooses the RUN
command. Fig.3-8 illustrates the steps that take place in this block.

BLOCK 3 : This block performs the adjustment of moduli values of the
various layers to account for seasonal variations. Fig.3-9 illustrates the
steps that take place in this block. For each season, the resilient modulus
of subgrade , untreated base and subbase soils is adjusted by multiplying
the adjustment factor assigned to the season(general data - input No. 8) by
the normal resilient modulus of the layer (pavement data- input No.4). If a
nonlinear layer is present, the adjustment is performed by multiplying the
adjustment factor by the parameter K; (soil parameter data input) based on

what layer is considered as stress dependent.
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Figure 3-8 Block 2 flow chart (Initialization of control variables).
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Figure 3-9 Block 3 flow chart (moduli adjustments).
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The modulus of asphalt layers is adjusted based on the mean seasonal

temperature. This is done as follows

a) From the season temperature(general data - input no.9), the
pavement representative temperature is determined at mid-depth of
the asphalt layers using Eq.2-6.

b) The modulus of the asphalt layer (pavement data - input no.4) with
the pavement temperature during FWD test (pavement data - input
no.l) are plotted on Fig.2-8. If the layer is an overlay, the
overlay modulus and the reference temperature (pavement data -
input no.7) are plotted in the figure.

c) A curve is redrawn on Fig.2-8 so that it has the same slope as the
original curve shown in the figure, but it runs through the point
plotted in step b.

d) Using the new curve, the adjusted modulus can be determined from
the representative seasonal pavement temperature determined in

step a.

BLOCK 4 : This block performs the iterations to determine the modulus of
non-linear layers. The program starts with the adjusted moduli values (From
block 3). During each iteration, a constant set of moduli is computed based
on the stresses obtained from the previous iteration using the multi-layer
elastic routine and Eq.2-1 for granular nonlinear materials and Eq.2-2 for
fine nonlinear materials. The process is repeated until the moduli converge
to a 10% tolerance or the number of iterations reach 6. This process is
repeated for each season. Degree of approximation is dependent on the
number of iterations and tolerance. Fig.3-10 illustrates the steps that
take place in this block. It is well known that most granular materials
cannot take any tension. Unfortunately, when they are used as a base or
subbase on a weaker subgrade, the horizontal stresses at the bottom of
these materials are most likely in tension. To avoid this situation, the
point to compute the modulus at is selected to be in upper quarter and

upper third of the layer. Because the point is at the upper part of the
layer, the chance of negative 6 is rare. If @ turns out to be negative the

adjusted initial E value is used.
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BLOCK 5 : This block performs the calculations of the allowable fatigue and
rutting life based on the tensile strain at the bottom of the asphalt
layers (overlay or layer 1, existing asphalt layer or layer 2 and bitumen
treated base or layer 3 if included) and the compressive strain at top of
the subgrade (or lower layer). The calculations of the strains are
performed for each season by the multi-layered elastic routine. The
allowable life for fatigue and rutting for each season are calculated using
the Asphalt Institute fatigue and rutting models discussed earlier. In
block 5B, a special routine for thin overlays is presented. The function of
this routine is to calculate the tensile strain at the bottom of thicker
overlays and then extrapolated for the thin overlay. This is checked
against tensile strain calculated for the thin overlay by the normal method
and the larger of the two values is selected for the calculation of the
allowable fatigue life for the overlay. This routine is an approximate way
to reduce the errors that may result when using the multi-layer elastic
routine with thin surface layers[18]. Fig.3-11 and Fig.3-12 illustrate the
steps that take place in this block.

BLOCK 6 : this block represents the final step in the analysis. The sum of
damage ratios due fatigue and rutting are checked as discussed in section
2-5, If the analysis prove that an overlay is required, the overlay is
incremented and the iteration proceed to BLOCK 3, otherwise , the program
stores the results in temporary files to be read when the user choose to
view or print the results. Fig.3-13 illustrates the steps that take place
in this block.
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Figure 3-11 Block 5A flow chart (allowable fatigue and rutting life).
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Figure 3-12 Block 5B (routine for thin layers).
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FLEXOLAY.BAS

vexkssrsss |- STATRTING MODULE (START.BAS)*####sukkssis
‘$FORM Main
Main. SHOW

DECLARE SUB DrawAboutPicture ()

'$FORM frmCmnDlg
DIM SHARED E(5), V(5), HH(5), OPTIONS(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6),
SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV(4), periodv(4), BITAIR(2),
MT(5), CODE(5), OLDBAIR(2)

COMMON EQ, V0, HHQ, WPSI(, SUGV(, BASEV(), TRAFICV(), TEMPV(), periodv(), crack,
TXTCHANG, ZONES(), SUBGRD()

COMMON OPTIONS(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT(),
NLAYER, OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA, BB, K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMA1, DAMA2, DAMA3, DAMA4, DAMA22

CONST FALSE =0

CONST TRUE = NOT FALSE

SUB About (AboutText AS STRING, ForeColor AS INTEGER, BackColor AS INTEGER, Flags AS
INTEGER)
ON LOCAL ERROR GOTO AboutError

frmCmnDlg.Caption = "ABOUT FLEXOLAY 1.2 PROGRAM" ' Set form caption.

' Set dialog colors.

frmCmnDIg.ForeColor = ForeColor
frmCmnDIg.BackColor = BackColor
frmCmnDIg.pctAbout.ForeColor = ForeColor
frmCmnDIg.pctAbout.BackColor = BackColor
frmCmnDlg.pctAboutPict. ForeColor = ForeColor
frmCmnDIg.pctAboutPict. BackColor = BackColor
frmCmnDlg.IblAboutText.ForeColor = ForeColor
frmCmnDlg.IblAboutText.BackColor = BackColor
frmCmnDIlg.cmdAboutOK.BackColor = BackColor

' Determine if picture should be displayed.
IF Flags = 1 THEN
CALL DrawAboutPicture ' Routine that draws picture.
PictWidth% = frmCmnDIg.pctAboutPict. Width ' Get Width and Height of picture for
PictHeight% = frmCmnDIg.pctAboutPict. Height ' determining size of dialog.
ELSE
frmCmnDIg.pctAboutPict.visible = FALSE ' Make picture visible.
PictWidth% =0
PictHeight% =0
END IF
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' Size and position label correctly for text display.

frmCmnDIg.1blAboutText.Caption = AboutText

frmCmnDlg.IblAboutText. MOVE frmCmnDIg.pctAboutPict.Left + PictWidth% + 3,
frmCmnDIg. IblAboutText. Top, frmCmnDlg. TEXTWIDTH(frmCmnDlg.IblAboutText.Caption),
frmCmnDlg. TEXTHEIGHT (frmCmnDlg.IblAboutText. Caption)

LabelWidth% = frmCmnDIg.IblAboutText. Width ' Get Width and Height of text for

LabelHeight% = frmCmnDIg.IblAboutText.Height ' determining size of dialog.

' Size and position About container.
frmCmnDlg.pctAbout.BorderStyle = 0
frmCmnDIg.pctAbout.visible = TRUE
frmCmnDIg.pctAbout. Width = PictWidth% + LabelWidth% + 8
IF LabelHeight% > PictHeight% THEN
frmCmnDlg.pctAbout.Height = LabelHeight% + 6
ELSE
frmCmnDIg.pctAbout.Height = PictHeight% + 5
END IF

' Center command button at the bottom of the dialog.
frmCmnDIg.cmdAboutOK.MOVE (frmCmnDlg.pctAbout.ScaleWidth -
frmCmnDlg.cmdAboutOK. Width) \ 2, frmCmnDIg.pctAbout.ScaleHeight - 3
frmCmnDlg.cmdAboutOK . Default = TRUE
frmCmnDIg.cmdAboutOK.Cancel = TRUE

! Size and center dialog.

frmCmnDIg. MOVE frmCmnDlg Left, frmCmnDIg. Top, frmCmnDIg.pctAbout. Width + 2,
frmCmnDIg.pctAbout.Height + 2

frmCmnDlg. MOVE (SCREEN.Width - frmCmnDlg. Width) \ 2, (SCREEN.Height -
frmCmnDIg.Height) \ 2) - 2

' Display dialog modally.
frmCmnDlg. SHOW 1

' Hide or unload dialog and return control to user's program.
' (Hide if user chose to preload form for performance.)
IF LEFT$(frmCmnDlg.Tag, 1) = "H" THEN
frmCmnDIg.pctAbout.visible = FALSE
frmCmnDI1g. HIDE
ELSE
UNLOAD frmCmnDlg
END IF

EXIT SUB

' Error handling routine.
AboutError:
SELECT CASE ERR
CASE 7: ' Out of memory.
MSGBOX "Out of memory. Can't load dialog.”, 0, "About"
EXIT SUB
CASE ELSE
RESUME NEXT
END SELECT
END SUB
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SUB CmnDlgClose ()
UNLOAD frmCmnDlg ' Unload form.
END SUB

SUB CmnDIgRegister (Success AS INTEGER)
' Set up error handling.
ON LOCAL ERROR GOTO RegisterError

LOAD frmCmnDlg ' Load form.
frmCmnDlg.Tag = "H" ' Set flag for keeping form loaded after
' each common dialog usage.

Success = TRUE
EXIT SUB

RegisterError:
SELECT CASE ERR
CASE 7: ' Out of memory.
MSGBOX "Out of memory. Can't load Common Dialogs.", 0, "Common Dialog"
Success = FALSE
EXIT SUB
CASE ELSE
MSGBOX ERRORS +". Can't load Common Dialogs.", 0, "Common Dialog"
Success = FALSE
EXIT SUB
END SELECT
END SUB

SUB DrawAboutPicture ()
frmCmnDlg.pctAboutPict. Height = 8 ! Set picture height.
frmCmnDlg.pctAboutPict. Width = 15 ' Set picture width,
frmCmnDIg.pctAboutPict. BorderStyle =1 ' Set border style.
frmCmnDlg.pctAboutPict.visible = TRUE ' Make picture visible.

' Display picture.
frmCmnDlg.pctAboutPict. PRINT " ITD-NCATT "
frmCmnDlg.pctAboutPict. PRINT * PROJECT "
frmCmnDIg.pctAboutPict. PRINT" on "
frmCmnDlg.pctAboutPict. PRINT " Overlay "
frmCmnDIg.pctAboutPict. PRINT "Design System"
frmCmnDIg.pctAboutPict PRINT " June 96 "
END SUB

SUB FileOpen (FileName AS STRING, PathName AS STRING, DefaultExt AS STRING, DialogTitle AS
STRING, ForeColor AS INTEGER, BackColor AS INTEGER, Flags AS INTEGER, Cancel AS
INTEGER)

' Set up error handling for option validation.

ON LOCAL ERROR GOTO FileOpenError

' Set form caption.
IF DialogTitle = "* THEN
frmCmnDIg.Caption = "Open"
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ELSE
frmCmnDIg.Caption = DialogTitle
END IF

' Determine search pattern for file listbox.
IF DefaultExt < "" THEN

frmCmnDIg filOpenList.Pattern = DefaultExt
ELSE

frmCmnDIg.filOpenList.Pattern = "*.*"
END IF

' Determine default path.
IF PathName < "" THEN
* Set drive and path for file-system controls.
' Set Directory listbox path. If PathName is different
' than current path, PathChange event will be triggered
' which updates Drive listbox drive and File listbox path.
frmCmnDIg.dirOpenList.Path = PathName
END IF
' Display current path to the user.
frmCmnDIg.1blOpenPath. Caption = frmCmnDIg.filOpenList.Path

' Determine default filename to display in edit field.
IF FileName <> "" THEN
frimCmnDIg.txtOpenFile. Text = UCASE$(FileName)
ELSE
frmCmnDIg.txtOpenFile.Text = frmCmnDIg.filOpenList.Pattern
END IF

' Set default and cancel command buttons.
frmCmnDlg.cmdOpenOK.Default = TRUE
frmCmnDlg.cmdOpenCancel. Cancel = TRUE

! Size and position Open/Save container.
frmCmnDIg.pctFileOpen.BorderStyle =0
frmCmnDIg.pctFileOpen.visible = TRUE

' Size and center dialog.

frmCmnDIg MOVE frmCmnDIg.Left, frmCmnDIg. Top, frmCmnDIg.pctFileOpen. Width + 2,
frmCmnDlg.pctFileOpen.Height + 2

frmCmnDIlg. MOVE (SCREEN.Width - frmCmnDIg. Width) \ 2, ((SCREEN.Height -
frmCmnDlg.Height) \ 2) - 2

' Set dialog colors.

frmCmnDIg.ForeColor = ForeColor
frmCmnDIg.BackColor = BackColor
frmCmnDlg.pctFileOpen.ForeColor = ForeColor
frmCmnDlg.pctFileOpen.BackColor = BackColor
frmCmnDlg.IblOpenFile.ForeColor = ForeColor
frmCmnDlg.IblOpenFile.BackColor = BackColor
frmCmnDlg.txtOpenFile.ForeColor = ForeColor
frmCmnDlg.txtOpenFile. BackColor = BackColor
frmCmnDIg.IblOpenPath.ForeColor = ForeColor
frmCmnDIg.IblOpenPath.BackColor = BackColor
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frmCmnDIlg.filOpenList.ForeColor = ForeColor
frmCmnDIg.filOpenList.BackColor = BackColor
frmCmnDIg.drvOpenList. ForeColor = ForeColor
frmCmnDlg.drvOpenList. BackColor = BackColor
frmCmnDIg.dirOpenList. ForeColor = ForeColor
frmCmnDIg.dirOpenList.BackColor = BackColor
frmCmnDIlg.cmdOpenOK .BackColor = BackColor
frmCmnDIg.cmdOpenCancel. BackColor = BackColor

' Display dialog modally.
frmCmnDI1g.SHOW 1

' Determine if user canceled dialog.

IF frmCmnDIg.cmdOpenCancel. Tag < "FALSE" THEN
Cancel = TRUE

' If not, return FileName and PathName.

ELSE
Cancel = FALSE
FileName = frmCmnDlg.txtOpenFile.Text
PathName = frmCmnDIg filOpenList.Path
frmCmnDIlg.cmdOpenCancel. Tag = ""

END IF

' Hide or unload dialog and return control to user's program.

' (Hide if user chose to preload form for performance.)

IF LEFT$(frmCmnDlg.Tag, 1) = "H" THEN
frmCmnDlg.pctFileOpen.visible = FALSE
frmCmnDlg . HIDE

ELSE
UNLOAD frmCmnDig

END IF

EXIT SUB

' Option error handling routine.
' Ignore errors here and let dialog's controls
' handle the errors.
FileOpenError:
SELECT CASE ERR
CASE 7: ' Out of memory.
MSGBOX "Out of memory. Can't load dialog.”, 0, "FileOpen"
Cancel = TRUE
EXIT SUB
CASE ELSE
RESUME NEXT
END SELECT
END SUB

SUB FilePrint (Copies AS INTEGER, ForeColor AS INTEGER, BackColor AS INTEGER, Cancel AS
INTEGER)
ON LOCAL ERROR GOTO FilePrintError

frmCmnDIg.Caption = "Print" ' Set form caption.
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' Determine default number of copies.
IF Copies = 0 THEN
frmCmnDlg. txtPrintCopies. Text = "1"
ELSE
frmCmnDIg.txtPrintCopies. Text = STR$(Copies)
END IF

* Set default and cancel command buttons.
frmCmnDIg.cmdPrintOK.Default = TRUE
frmCmnDIg.cmdPrintCancel. Cancel = TRUE

' Size and position Print container.
frmCmnDIg.pctFilePrint. BorderStyle = 0
frmCmnDIg.pctFilePrint.visible = TRUE

' Size and center dialog.

frmCmnD1g. MOVE frmCmnDIg Left, frmCmnDIg. Top, frmCmnDIg.pctFilePrint. Width + 2,
frmCmnDIg.pctFilePrint. Height + 2

frmCmnDI1g. MOVE (SCREEN.Width - frmCmnDlg. Width) \ 2, ((SCREEN.Height -
frmCmnDIlg. Height) \ 2) - 2

! Set dialog colors.

frmCmnDIg.ForeColor = ForeColor

frmCmnDIg.BackColor = BackColor

frmCmnDIg.pctFilePrint. ForeColor = ForeColor
frmCmnDIg.pctFilePrint. BackColor = BackColor
frmCmnDIg.IbIPrintCopies.ForeColor = ForeColor
frmCmnDIg.IbIPrintCopies.BackColor = BackColor
frmCmnDIg.txtPrintCopies.ForeColor = ForeColor
frmCmnDIg.txtPrintCopies.BackColor = BackColor
frmCmnDIg.txtPrintFile. ForeColor = ForeColor
frmCmnDIg.txtPrintFile.BackColor = BackColor
frmCmnDlg.fraPrintTarget. ForeColor = ForeColor
frmCmnDIg fraPrintTarget.BackColor = BackColor

FORi%=0TO3
frmCmnDIg.optPrintTarget(i%).ForeColor = ForeColor
frmCmnDIg.optPrintTarget(i%).BackColor = BackColor

NEXT i%

FORi%=0TO 1
frmCmnDIg.optPrintAppend(i%).ForeColor = ForeColor
frmCmnDIg.optPrintAppend(i%).BackColor = BackColor

NEXT i%

frmCmnDIg.IbIPrintAppend.ForeColor = ForeColor

frmCmnDIg.IbIPrintAppend.BackColor = BackColor

frmCmnDlg.cmdPrintOK.BackColor = BackColor
frmCmnDIlg.cmdPrintCancel.BackColor = BackColor

' Display dialog modally.
frmCmnDl1g.SHOW 1

' Determine if user canceled dialog.

IF frmCmnDIg.cmdPrintCancel. Tag < "FALSE" THEN
Cancel = TRUE

' If not, return number of copies to print.
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ELSE
Cancel = FALSE
IF VAL (frmCmnDIg.txtPrintCopies.Text) > 99 THEN
Copies = 99
ELSEIF VAL(frmCmnDIg.txtPrintCopies.Text) < 1 THEN
Copies =1
ELSE
Copies = VAL(frmCmnDIg. txtPrintCopies. Text)
END IF
frmCmnDIlg.cmdPrintCancel. Tag = "*
END IF

' Hide or unload dialog and return control to user's program.
' (Hide if user chose to preload form for performance.)
IF LEFT$(frmCmnDlg.Tag, 1) = "H" THEN
frmCmnDIg.pctFilePrint.visible = FALSE
frmCmnDlg HIDE
ELSE
UNLOAD frmCmnDlg
END IF

EXIT SUB

' Error handling routine.
FilePrintError:
SELECT CASE ERR
CASE 7: ' Out of memory.
MSGBOX "Out of memory. Can't load dialog.”, 0, "FindPrint"
Cancel = TRUE
EXIT SUB
CASE ELSE
RESUME NEXT
END SELECT
END SUB

SUB FileSave (FileName AS STRING, PathName AS STRING, DefaultExt AS STRING, DialogTitle AS
STRING, ForeColor AS INTEGER, BackColor AS INTEGER, Flags AS INTEGER, Cancel AS
INTEGER)

* Set up error handling for option validation.

ON LOCAL ERROR GOTO FileSaveError

* Set form caption.
IF DialogTitle = "" THEN
frmCmnDlg.Caption = "Save As"
ELSE
frmCmnDlg.Caption = DialogTitle
END IF
frmCmnDIg.Tag = frmCmnDlg.Tag + "SAVE" ' Set form tag for common unload procedure.

' Determine search pattern for file listbox.
IF DefaultExt < "" THEN
frmCmnDlg.filOpenList.Pattern = DefaultExt
ELSE
frmCmnDIg.filOpenList. Pattern = "* *"
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END IF

' Determine default path.
IF PathName <> "" THEN
' If the path ends with a backslash, remove it.
IF RIGHT$(PathName, 1) = "\" THEN
PathName = LEFT$(PathName, LEN(PathName) - 1)
END IF
' Set drive and path for file-system controls.

* Set File listbox path. If PathName is different
' than current path, PathChange event will be triggered
' which updates Drive listbox drive and Directory listbox path.
frmCmnDlg.filOpenList.Path = PathName
END IF
' Display current path to the user.
frmCmnDIg.IblOpenPath. Caption = frmCmnDlg filOpenList.Path

' Determine default filename to display in edit field.
IF FileName <> "" THEN
frmCmnDIg.txtOpenFile. Text = UCASES$(FileName)
ELSE
frmCmnDIg.txtOpenFile. Text = fimCmnDIg.filOpenList.Pattern
END IF

' Set default and cancel command buttons.
frmCmnDIg.cmdOpenOK .Default = TRUE
frmCmnDIg.cmdOpenCancel.Cancel = TRUE

! Size and position Open/Save container.
frmCmnDIlg.pctFileOpen.BorderStyle = 0
frmCmnDIg.pctFileOpen.visible = TRUE

' Size and center dialog.

frmCmnDlg. MOVE frmCmnDIg.Left, frmCmnDIg. Top, frmCmnDlg.pctFileOpen. Width + 2,
frmCmnDIg.pctFileOpen.Height + 2

frmCmnD1g. MOVE (SCREEN.Width - frmCmnDIg. Width) \ 2, ((SCREEN.Height -
frmCmnDIg. Height) \ 2) - 2

' Set dialog colors.

frmCmnDIg.ForeColor = ForeColor
frmCmnDIg.BackColor = BackColor
frmCmnDIg.pctFileOpen.ForeColor = ForeColor
frmCmnDIg.pctFileOpen.BackColor = BackColor
frmCmnDIg.IblOpenFile.ForeColor = ForeColor
frmCmnDIg.IblOpenFile.BackColor = BackColor
frmCmnDIg.txtOpenFile.ForeColor = ForeColor
frmCmnDIg.txtOpenFile.BackColor = BackColor
frmCmnDIg.1blOpenPath.ForeColor = ForeColor
frmCmnDIg.IblOpenPath.BackColor = BackColor
frmCmnDIg.filOpenList. ForeColor = ForeColor
frmCmnDIg.filOpenList.BackColor = BackColor
frmCmnDIg.drvOpenList. ForeColor = ForeColor
frmCmnDIg.drvOpenList.BackColor = BackColor
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frmCmnD1g.dirOpenList. ForeColor = ForeColor
frmCmnDIg.dirOpenList.BackColor = BackColor
frmCmnDlg.cmdOpenOK.BackColor = BackColor
frmCmnDIlg.cmdOpenCancel. BackColor = BackColor

' Display dialog modally.
frmCmnDlg. SHOW 1

' Determine if user canceled dialog.

IF frmCmnDIlg.cmdOpenCancel. Tag < "FALSE" THEN
Cancel = TRUE

' If not, return FileName and PathName.

ELSE
Cancel = FALSE
FileName = frmCmnDIg.txtOpenFile. Text
PathName = frmCmnDIg.filOpenList.Path
frmCmnDIlg.cmdOpenCancel. Tag = ""

END IF

' Hide or unload dialog and return control to user's program.
' (Hide if user chose to preload form for performance.)
IF LEFT$(frmCmnDlg.Tag, 1) = "H" THEN
frmCmnDlg.pctFileOpen.visible = FALSE
frmCmnDI1g. HIDE
frmCmnDlg.Tag = "H" ' Reset tag.
ELSE
UNLOAD frmCmnDlg
END IF

EXIT SUB

' Option error handling routine.
! Ignore errors here and let dialog's controls
' handle the errors.
FileSaveError:
SELECT CASE ERR
CASE7: ' Out of memory.
MSGBOX "Out of memory. Can't load dialog.", 0, "FileSave"
Cancel = TRUE
EXIT SUB
CASE ELSE
RESUME NEXT
END SELECT
END SUB

DECLARE SUB cmdPrintCancel_Click ()

' Visual Basic for MS-DOS Common Dialog Toolkit

' The Common Dialog Toolkit (CMNDLG.BAS and CMNDLGF.FRM)
' provides support for the following dialogs:

' FileOpen

! FileSave
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' FilePrint

' FindText

' ChangeText

' ColorPalette

! About

' Support for each dialog is provided via procedures with
! these same names that create the corresponding dialog

' and return user input to your program. These procedures
' only provide the user interface and return user input.

' They do not actually carry out the corresponding actions
' such as opening the file. Detailed descriptions of

! these procedures are contained in the comment headers

' above each.

' Special routines to preload (CmnDIgRegister) and unload

' (CmnDlgClose) the common dialog form for better

' performance (loaded forms display faster than unloaded

' forms) are also provided. These routines are optional

' however as the common dialog form will automatically load

' and unload each time you invoke a common dialog. Preloading
' the common dialog form will make common dialog access

' faster but will require more memory.

' All common dialogs are created from the same form (CMNDLGF .FRM).

' The necessary controls for each dialog are children of

' a container picture box for the dialog. Thus the

' form (CMNDLGF.FRM) contains a picture box with

' appropriate controls for common dialog listed above.

' When a particular common dialog is created and displayed,
' the container picture box for that dialog is made visible

' (thus all controls on that picture box become visible)

' and the form is centered and sized to match the

' container picture box.

' To use these common dialogs in your programs, include

' CMNDLG.BAS and CMNDLGF.FRM in your program or use the

' supplied library (CMINDLG.LIB, CMNDLGA.LIB - AltMath version
! for Professional Edition only) and Quick library (CMNDLG.QLB)

' and call the appropriate procedure to invoke the dialog

' you need.

' Copyright (C) 1982-1992 Microsoft Corporation

' You have a royalty-free right to use, modify, reproduce

' and distribute the sample applications and toolkits provided with
' Visual Basic for MS-DOS (and/or any modified version)

' in any way you find useful, provided that you agree that

! Microsoft has no warranty, obligations or liability for

' any of the sample applications or toolkits.

10

DIM SHARED E(5), V(5), HH(5), Options(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6), SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV(4), periodv(4), BITAIR(2),

MT(5), CODE(5), OLDBAIR(2)
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COMMON E(), V(, HH(, WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack,
TXTCHANG, ZONES(), SUBGRD()

COMMON Options(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT(), NLAYER,
OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA, BB, K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMAL1, DAMA2, DAMA3, DAMA4, DAMA22

' Include file containing declarations for called procedures.
'$INCLUDE: 'CMNDLG.BI'

CONSTFALSE =0
CONST TRUE = NOT FALSE

SUB cmdAboutOK_Click (
Visible = FALSE
END SUB

SUB cmdOpenCancel_Click O
txtOpenFile. SETFOCUS
Visible = FALSE

END SUB

SUB cmdOpenOK_CLick
* Set up error handling for directory/drive change errors.
ON LOCAL ERROR GOTO OKError

cmdOpenOK.SETFOCUS ' Set focus to button, so focus can be reset to edit field if
needed.

dirOpenList.Path = dirOpenList.List(dirOpenList. ListIndex)

IF filOpenList.FileName <> txtOpenFile. TEXT THEN
OldPattern$ = filOpenList.Pattern ' Save old pattern.

filOpenList.FileName = txtOpenFile. TEXT

IF Visible = TRUE THEN
IF (INSTR(txtOpenFile. TEXT, "*") + INSTR(txtOpenFile. TEXT, "?") < 1) THEN
IF INSTR(Tag, "SAVE") THEN
CALL filOpenList_DblClick
ELSE
MSGBOX "File not found", 0, Caption
filOpenList.Pattern = OldPattern$ ' Restore old File listbox search pattern.
txtOpenFile. SETFOCUS
END IF
ELSE
txtOpenFile. TEXT = filOpenList.Pattern
txtOpenFile. SETFOCUS
END IF
END IF
ELSE
CALL filOpenList_DblClick
END IF
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OKErrorReturn:
EXIT SUB

' Drive/Path error handling routine.

OKError:
MSGBOX ERRORS, 0, Caption ' Display error message.
txtOpenFile. SETFOCUS ' Set focus to edit field so error can be fixed.
RESUME OKErrorReturn ! Exit procedure.

END SUB

' Click event procedure for Print dialog Cancel button.
' Makes dialog invisible to return control to FilePrint

' procedure (dialog was shown modally).

1]

SUB cmdPrintCancel_Click O
Visible = FALSE
END SUB

SUB cmdPrintOK_Click ()
' Set up error handling for print to file errors.
ON LOCAL ERROR GOTO PrintError

! Set print target
IF optPrintTarget(0).value THEN

PRINTER.PrintTarget = "LPT1." ' Use Basic LPT1 device (colon specifies this).
ELSEIF optPrintTarget(1).value THEN

PRINTER PrintTarget = "LPT2:" ' Use Basic LPT2 device (colon specifies this).
ELSEIF optPrintTarget(2).value THEN

PRINTER.PrintTarget = "LPT3" ' No Basic LPT3 device, treat as a normal file open.

ELSE
' Print target is a file.

IF TXTPRINTFILE.TEXT = "" THEN

MSGPRS = "Invalid file name...Printing appended"”

MSGBOX MSGPRS, 0, "Print"

CALL cmdPrintCancel_Click

' frmCmnDIg.cmdPrintCancel. Tag = "true"

GOTO 870

END IF
PRINTER . PrintTarget = TXTPRINTFILE.TEXT
' If user specified "Replace"” instead of "Append”
' option, delete existing file.
IF optprintappend(1).value THEN KILL TXTPRINTFILE. TEXT

END IF

IF optprintappend(0).value THEN

prnfil$ = DIRS(TXTPRINTFILE.TEXT)

IF prnfil$ < "" THEN

MSGPRS = "File exist... Printing appended"”

MSGBOX MSGPRS, 0, "Print"

CALL cmdPrintCancel_Click

' fimCmnDIg.cmdPrintCancel. Tag = "true"

END IF

GOTO 870

END IF

12
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cmdPrintCancel. Tag = "FALSE"
870 Visible = FALSE
EXIT SUB

! Print to file error handling routine.
' Ignores File Not Found error that occurs when
* deleting a file that does not exist (when user
' chooses "Replace" option).
PrintError:
RESUME NEXT
END SUB

SUB dirOpenList_Change ()
' Set up error handling for path errors.
ON LOCAL ERROR GOTO DirChangeError

' Update file listbox path.
filOpenList.Path = dirOpenList.Path

' Display new path to the user.
IblOpenPath. Caption = dirOpenList.Path

' Update text box with search pattern.
txtOpenFile. TEXT = filOpenList.Pattern

DirChangeErrorReturn:
EXIT SUB

' Path change error handling routine.
DirChangeError:
MSGBOX ERRORS, 0, Caption ' Display error message.

txtOpenFile. SETFOCUS ' Set focus to edit field so error can be fixed.

RESUME DirChangeErrorReturn ! Exit procedure.
END SUB

SUB drvOpenList_Change ()
! Set up error handling for path errors.
ON LOCAL ERROR GOTO DriveChangeError

' Update Dir listbox path.
dirOpenList.Path = drvOpenList.Drive

DriveChangeErrorReturn:
EXIT SUB

' Path change error handling routine.

DriveChangeError:
MSGBOX ERRORS, 0, Caption ' Display error message.
drvOpenList.Drive = dirOpenList.Path ' Reset drive.
RESUME DriveChangeErrorReturn ' Exit procedure.

END SUB

SUB filOpenList_Click ()
txtOpenFile. TEXT = filOpenList.FileName

13



FLEXOLAY Program Listing

END SUB

SUB filOpenList_DbIClick ()
txtOpenFile. SETFOCUS
Visible = FALSE
cmdOpenCancel. Tag = "FALSE"
END SUB

SUB filOpenList_PathChange ()
' Set up error handling for path errors.
ON LOCAL ERROR GOTO FileChangeError

' Update drive and path.
drvOpenList.Drive = filOpenList.Path
dirOpenList.Path = filOpenList.Path

FileChangeErrorReturn:
EXIT SUB

! Path change error handling routine.
FileChangeError:

MSGBOX ERRORS, 0, Caption ' Display error message.

drvOpenList.Drive = dirOpenList.Path ' Reset drive.

filOpenList.Path = dirOpenList.Path ' Reset path.

RESUME FileChangeErrorReturn ! Exit procedure.
END SUB

SUB filOpenList_PatternChange ()
filOpenList.Pattern = UCASE$(filOpenList.Pattern)
END SUB

SUB Form_Click O
END SUB

SUB optPrintTarget_Click (Index AS INTEGER)
' If file is chosen as print target, enable
! filename edit field and append/replace options.
IF Index = 3 THEN
TXTPRINTFILE.Enabled = TRUE
pctPrintAppend.Enabled = TRUE
'IfLPT1, LPT2, LPT3 is chosen as print target,
' disable filename edit field and append/replace options.
ELSE
TXTPRINTFILE Enabled = FALSE
pctPrintAppend.Enabled = FALSE
END IF
END SUB

SUB txtOpenFile_GotFocus ()

txtOpenFile.SelStart = 0

txtOpenFile.SelLength = LEN(txtOpenFile. TEXT)
END SUB

14
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SUB txtPrintCopies_GotFocus ()

txtPrintCopies.SelStart = 0

txtPrintCopies.SelLength = LEN(txtPrintCopies. TEXT)
END SUB

DECLARE SUB SUGCLASS_CLICK (INDEX AS INTEGER)

DECLARE SUB Form_Load ()

DIM SHARED E(5), V(5), HH(5), OPTIONS(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6),
SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV/(4), periodv(4), BITAIR(2),
MT(5), CODE(5), OLDBAIR(2)

COMMON E(), VO, HH(, WPSI(), SUGV(, BASEV(), TRAFICV(), TEMPV(), periodv(), crack,
TXTCHANG, ZONES(), SUBGRD()

COMMON OPTIONS(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT),
NLAYER, OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA, BB, K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMAL1, DAMA2, DAMA3, DAMA4, DAMA22

SUB Checkl_Click ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILES, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH), TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA, BB, K, R, T, G,
OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2, DAMA3,
DAMA4, DAMA22

PASTCHCK = CHECK1.VALUE

IF CHECK1.VALUE = 0 THEN

LABEL12.VISIBLE = 0

TEXT1(4).VISIBLE = 0

WPSI(4) =0

ELSE

LABEL12.VISIBLE = -1

TEXT1(4).VISIBLE = -1

END IF

END SUB

SUB Form_Load ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
'"WPSI(5) IS THE FATIGUE SHIFT FACTOR FOR NEW ASPHALT LAYER

'"WPSI(6) IS THE FATIGUE SHIFT FACTOR FOR OLD ASPHALT LAYER

K=K+1

IFK=1THEN

GOTO 15

END IF

CHECK1.VALUE =PASTCHCK

FORI=0TO®6

AA=1

BB=1I

IF WPSI(I) = 0 THEN

TEXT1(I).TEXT = **
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ELSE

TEXT1(I).TEXT = STR$(WPSI(D))
END IF

NEXT1I

FORI=0TO3

A=1

B=1I

IF SUGV(I) = 0 THEN
TEXT2().TEXT =""

ELSE

TEXT2(I).TEXT = STR$(SUGV(D))
END IF

IF TRAFICV() = 0 THEN
text4(D). TEXT = ""

ELSE

text4(D). TEXT = STR$(TRAFICV(I))
END IF

IF TEMPV(I) = 0 THEN

text5(). TEXT =""

ELSE

text5(I).TEXT = STR$(TEMPV(D))
END IF

IF periodv(I) = 0 THEN

text6(). TEXT = ""

ELSE

text6(I).TEXT = STRS$(periodv(l))
END IF

NEXT I

FORI=0TO3

A=I

B=1I

IF NLAYER = 3 THEN
text3(D).TEXT =""
text3(I).enabled =0

ELSEIF BASEV(I) = 0 THEN
text3().TEXT =""

ELSE

text3(I).TEXT = STR$(BASEV(D))
END IF

NEXTI

16

IF ZONE(0).VALUE = -1 OR ZONE(1).VALUE = -1 OR ZONE(3).VALUE = -1 OR ZONE(4).VALUE

=-1 THEN
IF E(NLAYER - 1) > 0 THEN

SUGV(0) = (45 * (.8838 "E(NLAYER - 1)) + 1) /2

IF SUGV(0) < 1 THEN SUGV(0) = 1

IF SUGV(0) >= 10 THEN TEXT2(0).TEXT = FORMAT$(SUGV(0), "00.0")
TEXT2(0).TEXT = FORMAT$(SUGV(0), "0.0")

END IF

IF E(NLAYER - 1) > 0 AND E(NLAYER - 1) <= 6 THEN SUGV(1) = (.002778 + .012549 *

E(NLAYER-1))~(1/3)

IF E(NLAYER - 1) > 6 AND E(NLAYER - 1) <= 20 THEN SUGV(1) = .43127 + 8.84E-09 *

(E(NLAYER - 1)) A 6

IF E(NLAYER - 1) > 20 THEN SUGV(1) =1
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IF SUGV(1) < 1 THEN TEXT2(1).TEXT = FORMAT$(SUGV(1), "0.00")
END IF
IF ZONE(2). VALUE = -1 OR ZONE(5).VALUE = -1 THEN
FORI=0TO 3
SUGCLASS(T). VALUE = SUBGRD(T)
NEXT I
END IF
FORI=0TO6
ZONE(T).VALUE = ZONES(T)
NEXT1
15A=0
B=3
AA=0
BB=6
END SUB

SUB SUGCLASS_CLICK (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,BB,K,R, T, G,
OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2, DAMAS3,
DAMA4, DAMA22

FORI=0TO3

SUBGRD(I) = SUGCLASS(I). VALUE

NEXT1I

IF ZONE(2).VALUE = -1 THEN

WN = 1.3125 + .09375 * E(NLAYER - 1)

ELSEIF ZONE(5).VALUE = -1 THEN

WN = 22857 +.1071 * EINLAYER - 1)

ELSE

GOTO 550

END IF

IF SUGCLASS(0).VALUE = -1 THEN

IF WN >= 0 AND WN <=2 THEN SUGV(0)=1-.1 * WN

IF WN > 2 AND WN <=6 THEN SUGV(0) =.963 * (.91) * WN

IF WN > 6 THEN SUGV(0) = .66

END IF

IF SUGCLASS(1).VALUE = -1 THEN

IF WN >= 0 AND WN <=1 THEN SUGV(0)=1-.3 * WN

IF WN > 1 AND WN <=4 THEN SUGV(0) =.786 * (.869) * WN

IF WN > 4 THEN SUGV(0) = .41

END IF

IF SUGCLASS(2).VALUE = -1 THEN

IF WN >= 0 AND WN <=1 THEN SUGV(0)=1 - .4 * WN

IF WN > 1 AND WN <=4 THEN SUGV(0) = .735 * (.798) * WN

IF WN > 4 THEN SUGV(0) =.3

END IF

IF SUGCLASS(3).VALUE = -1 THEN

IF WN >= 0 AND WN <=1 THEN SUGV(0)=1-.5* WN

IF WN > 1 AND WN <=4 THEN SUGV(0) = .535 * (.7962) * WN

IF WN > 4 THEN SUGV(0) = .22

END IF

A=0
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B=0

TEXT2(0).TEXT = FORMAT$(SUGV(0), "0.00")

A=1

B=1

TEXT2(1).TEXT = FORMAT$((SUGV(0) + 1) / 2, "0.00")
A=0

B=3

550 END SUB

SUB Textl_Change (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILES, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI= AA TO BB

WPSI(I) = VAL(TEXT1(I). TEXT)

NEXTI

END SUB

SUB Text2_Change (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=ATOB

SUGV(D) = VAL(TEXT2(I).TEXT)
NEXTI
END SUB

SUB Text3_Change (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=ATOB

BASEV(]) = VAL(text3(I).TEXT)

NEXTI
END SUB

SUB Text4_Change (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=ATOB

TRAFICV(]) = VAL(text4(I). TEXT)

NEXT I

END SUB
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SUB Text5_Change (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILES, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=ATOB

TEMPV(I) = VAL(text5(I).TEXT)

NEXTI
END SUB

SUB Text6_Change (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), BITAIR(), OLDBAIR(),
NLAYER, FILES, ZON, SHOWPRN, PASTCHCK

SHARED E(), DSCRPTIONS, V(), HH(),, OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=ATOB

periodv(l) = VAL(text6(T). TEXT)

NEXT1I
END SUB

SUB ZONE_Click (INDEX AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILES$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
TXTCHANG = -1

IF ZONE(0). VALUE = -1 OR ZONE(1). VALUE = -1 OR ZONE(3).VALUE = -1 OR ZONE(4). VALUE
=-1 THEN

WIN(0).CAPTION = " FROZ"

WIN(1).CAPTION = " THOW"

WIN(2).CAPTION = " NORM"

WIN(3).CAPTION = " NORM"

END IF

IF ZONE(2).VALUE = -1 OR ZONE(5). VALUE = -1 THEN

WIN(0).CAPTION = " WET"

WIN(1).CAPTION = "WET-R"

WIN(2). CAPTION = " NORM"

WIN(3).CAPTION = " NORM"

END IF

IF ZONE(0). VALUE = -1 THEN
SUGFRAM.VISIBLE = 0
ZON=1

TEMPV(0) = 31

TEMPV(1) = 55

TEMPV(2) = 62

TEMPV(3) = 34

SUGV(0) =1

SUGV(1) =1
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SUGV(Q)=1
SUGV(@3)=1
BASEV(0)=1
BASEV(1) = .65
BASEV(2)=1
BASEV(3)=1
periodv(0) = 4

periodv(l) = 1.5
periodv(2) =3.5
periodv(3) =3

END IF

IF ZONE(1).VALUE = -1 THEN
SUGFRAM.VISIBLE =0

ZON=2
TEMPV(0) = 32
TEMPV(1) = 58
TEMPV(2) = 65
TEMPV(3) =33
SUGV(©0)=1
SUGV(D) =1
SUGV(2)=1
SUGV(3)=1
BASEV(0) =1
BASEV(1) = .65
BASEV(2)=1
BASEV(3)=1
periodv(0) = 4
periodv(1) = 1.5
periodv(2) = 3.5
periodv(3) =3
END IF

IF ZONE(2). VALUE = -1 THEN
FORI=0TO3
SUGCLASS(I).VALUE = SUBGRD(T)
NEXT I

SUGFRAM.VISIBLE = -1
ZON=3

TEMPV(0) = 44

TEMPV(1) = 58

TEMPV(2) = 66

TEMPV(3) = 36

SUGV(0) =1

SUGV(1) =1

SUGV(2) =1

SUGV(3) =1

BASEV(0) = .65

BASEV(1) = .85

BASEV(2) =1

BASEV(3) = 1

periodv(0) = 3

periodv(1) = 1

periodv(2) = 4

periodv(3) = 4

CALL SUGCLASS_CLICK(-1)

20
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END IF

IF ZONE(3).VALUE = -1 THEN
SUGFRAM.VISIBLE =0
ZON=4

TEMPV(0) =33
TEMPV(1) =53
TEMPV(2) = 62
TEMPV(3) =36
SUGV(0)=1
SUGV(1)=1
SUGV(2)=1
SUGV(@3)=1
BASEV(0)=1
BASEV(1) = .65
BASEV(2)=1
BASEV(3)=1
periodv(0) =3

periodv(l) =1

periodv(2) = 4

periodv(3) = 4

END IF

IF ZONE(4).VALUE = -1 THEN
SUGFRAM.VISIBLE =0
ZON=5

TEMPV(0) =33
TEMPV(1) = 56
TEMPV(2) = 60
TEMPV(3) =35
SUGV(0)=1
SUGV(1)=1
SUGV(2)=1
SUGV(@3)=1
BASEV(0)=1
BASEV(1) = .65
BASEV(2)=1
BASEV(3)=1
periodv(0) = 4

periodv(1) =1

periodv(2) =4

periodv(3) =3

END IF

IF ZONE(5).VALUE = -1 THEN
FORI=0TO3
SUGCLASS(I).VALUE = SUBGRD(I)
NEXT1I
SUGFRAM.VISIBLE = -1
ZON=6

TEMPV(0) = 48
TEMPV(1) =59
TEMPV(2) = 65
TEMPV(3) = 34
SUGV(0)=1
SUGV(1)=1
SUGV(2)=1
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SUGV(3)=1

BASEV(0) = .65

BASEV(1)= .85
BASEV(2)=1

BASEV@(3)=1

periodv(0) =3

periodv(l) =1

periodv(2) = 4

periodv(3) =4

CALL SUGCLASS_CLICK(-1)
END IF

IF ZONE(6).VALUE = -1 THEN
SUGFRAM.VISIBLE =0
WIN(0).CAPTION =""
WIN(1).CAPTION =""
WIN(2).CAPTION = ""
WINQ3).CAPTION =""
ZON=0

FORI=0TO3
TEXT2(I).enabled = -1
text6(T).enabled = -1

IF NLAYER = 3 THEN GOTO 321
text3(I).enabled = -1

321 text5().enabled = -1
NEXT1

ELSE

FORI=0TO3
TEXT2(I).enabled = 0
text3(T).enabled =0
text5(I).enabled = 0
text6(I).enabled = 0

NEXT I

END IF

K=1

FORI=0TO6

ZONES(I) = ZONE(I). VALUE
NEXT I

CALL Form_Load

END SUB

DECLARE SUB INPUTERROR (MSGS$)
DECLARE SUB mnurunmsg_click ()

'$FORM FRMResult
'$FORM RUNMSG
'‘$FORM FRMGEN

DECLARE SUB FileOpen (FILENAME AS STRING, PATHNAME AS STRING, DefaultExt AS

22

STRING, DialogTitle AS STRING, FORECOLOR AS INTEGER, BACKCOLOR AS INTEGER, Flags

AS INTEGER, Cancel AS INTEGER)

'$FORM FRMPAVE

DIM SHARED E(5), V(5), HH(5), OPTIONS(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6),

SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV(4), periodv(4), BITAIR(2),

MT(5), CODE(5), OLDBAIR(2)
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COMMON E(), VO, HH(, WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK,
TXTCHANG, ZONES(), SUBGRD()

COMMON OPTIONS(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT(),
NLAYER, OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA, BB, K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMAI1, DAMA2, DAMA3, DAMA4, DAMA22

COMMON SHARED LT

COMMON INPFILE$

'DECLARE SUB INPUTERROR (MSG$)

SUB AUTO_CLICK (
SHARED LT

LT=1

FORI=1TO 4
FRMPAVE.TEXT1(T). ENABLED = 0
FRMPAVE.TEXT1(I). TEXT = * N/A"
NEXTI

FRMPAVE.TEXT5 ENABLED = 0
FRMPAVE.TEXTS5.TEXT =" N/A"
END SUB

SUB Commandl1_Click

UNLOAD FRMINPUT

LOAD FRMPAVE

LOAD FRMGEN

FRMPAVE.SHOW

IFLT =1THEN

FORI=1TO NLAYER-1
FRMPAVE.TEXT1(I).ENABLED =0
FRMPAVE.TEXT1(I).TEXT =" N/A"
NEXT1

END IF

END SUB

SUB Form_Click ()
END SUB

SUB MANUALLY_CLICK ()
SHARED LT

LT=0

FORI=1TO 4
FRMPAVE.TEXT1(I).ENABLED = -1
FRMPAVE.TEXT1(I).TEXT = "*
NEXTI
FRMPAVE.TEXTS.ENABLED = -1
FRMPAVE.TEXTS.TEXT = *"

END SUB

DECLARE SUB INPUTERROR1 (MSGS)
'$FORM FRMOUTPUT
'$FORM FRMINPUT

23
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'$FORM MAIN

DECLARE SUB mnurunmsg_click ()

'$FORM RUNMSG

DECLARE SUB MNUPAGESHOW_CLICK ()

DECLARE SUB PAGESHOW ()

DECLARE SUB FilePrint (COPIES AS INTEGER, FORECOLOR AS INTEGER, BACKCOLOR AS
INTEGER, Cancel AS INTEGER)

DECLARE SUB MNUNEW_CLICK (

DECLARE SUB MNUFILESAVEFILE_CLICK ()

DECLARE SUB INPUTERROR (MSG$)

DECLARE SUB MNUFILEEXIT_CLICK ()

DECLARE SUB FileSave (FILENAME AS STRING, PATHNAME AS STRING, DefaultExt AS
STRING, DialogTitle AS STRING, FORECOLOR AS INTEGER, BACKCOLOR AS INTEGER, Flags
AS INTEGER, Cancel AS INTEGER)

DECLARE SUB FileOpen (FILENAME AS STRING, PATHNAME AS STRING, DefaultExt AS
STRING, DialogTitle AS STRING, FORECOLOR AS INTEGER, BACKCOLOR AS INTEGER, Flags
AS INTEGER, Cancel AS INTEGER)

DECLARE SUB About (AboutText AS STRING, FORECOLOR AS INTEGER, BACKCOLOR AS
INTEGER, Flags AS INTEGER)

'$FORM frmcmndlg

'$FORM FRMPAVE

‘$FORM FRMGEN

'$FORM frmmat

'$FORM FRMResult

'$FORM frmpage

'$INCLUDE: 'CONSTANT.BI'

DIM SHARED E(5), V(5), HH(5), OPTIONS(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6),
SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV(4), periodv(4), BITAIR(2),
MT(5), CODE(5), OLDBAIR(2)

COMMON E(), V0, HH(Q, WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK,
TXTCHANG, ZONES(), SUBGRD()

COMMON OPTIONS(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT(),
NLAYER, OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA,BB,K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMAI1, DAMA2, DAMA3, DAMA4, DAMA22

COMMON SHARED LT

COMMON INPFILE$

COMMON NETF, HEADER$

SUB Form_Click ()
END SUB

SUB Form_Load ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH), TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA, BB, K, R, T, G,
OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(, OLAYT, DAMA1, DAMA?2, DAMA3,
DAMA4, DAMA22

SHARED LT

SCREEN.ControlPanel(2) = 14
SCREEN.ControlPanel(1) = 8
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SCREEN.ControlPanel(17) = 14
SCREEN.ControlPanel(16) = 9
SCREEN.ControlPanel(10) = 15
SCREEN.ControlPanel(9) = 3
SCREEN.ControlPanel(0) = 12
SCREEN. ControlPanel(3) =0
SCREEN.ControlPanel(15) = -1
SCREEN.ControlPanel(DISABLED ITEM_FORECOLOR) = 4
FILES$ = "UNTITLED"
SHOWPRN =0

OPTIONS(0) =-1

NLAYER =5

PASTCHCK =1

CALL MNUPAGESHOW_CLICK
100 END SUB

SUB INPUTERROR (MSG$)

SHARED RESPONSE%

RESPONSE% = MSGBOX(MSGS, 1, "INPUT ERROR")
END SUB

SUB INPUTERROR1 (MSG$)

SHARED RESPONSE%

RESPONSE% = MSGBOX(MSGS, 0, "INPUT ERROR")
END SUB

SUB mnuabout_Click Q

UNLOAD frmpage

About "Principal Investigator: Fouad Bayomy", 5, 7, 1
END SUB

SUB mnudatagen_Click ()
UNLOAD FRMPAVE
FRMGEN.SHOW

END SUB

SUB MNUDATAMAT Click ()
frmmat. SHOW
END SUB

SUB mnudatapave_Click ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2

UNLOAD FRMGEN
FRMPAVE.SHOW
END SUB

SUB MNUDATA_Click ()
UNLOAD frmpage
END SUB
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SUB MNUFILEEXIT_CLICK

SHARED WPSI(, SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK,
savxit

SHARED E(), DSCRPTIONS, V(), HH(), TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA, BB,K,R, T, G,
OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2, DAMAS,
DAMA4, DAMA22

IF TXTCHANG = 0 THEN GOTO 213

savxit =0

19 MSG$ =" SAVE [.INP] FILE BEFORE EXIT "

RESPONCE% = MSGBOX(MSGS, 3, "EXIT MESSAGE")

IF RESPONCE% = 2 THEN GOTO 31

IF RESPONCE% = 6 THEN

CALL MNUFILESAVEFILE_CLICK

IF savxit = -2 THEN GOTO 19

END IF

ON LOCAL ERROR GOTO 213

KILL "LIFE.OUT"

KILL "RESULTS.OUT"

KILL "RMLIFE.TMP"

KILL "OLAY.TMP"

213 END

31 END SUB

SUB mnufileopen_Click

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK,
savxit

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMAI1, DAMA2,
DAMA3, DAMA4, DAMA22 :

SHARED CANCL

SHARED INPFILE$

SHARED LT

TT=2

CALL MNUNEW_CLICK

UNLOAD FRMINPUT

IF CANCL = -1 THEN GOTO 8

FileOpen FILENAMES, PATHNAMES, "*.INP", "OPEN", 0, 7, 0, Cancel%

IF Cancel% = -1 THEN GOTO 8

OLDFILES = FILE$

OLDPATHS = PATH$

IF RIGHT$(PATHNAMES, 1) = "\" THEN

PATHNAMES$ = LEFT$(PATHNAMES, LEN(PATHNAMES) - 1)

END IF

FILES = FILENAMES$

PATHS$ = PATHNAMES

CAPTION = "MAIN : " + PATHS$ + "\" + FILE$

OPEN PATHNAMES$ + "\" + FILENAMES$ FOR INPUT AS #3

UNLOAD FRMGEN

UNLOAD frmmat

UNLOAD FRMPAVE

ON LOCAL ERROR GOTO ERRORHANDLER

'INPUT #3, PASSWORDS$
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'IF PASSWORDS$ < "PASSWORD" THEN
'MSGBOX "Can't open the file", 0, "OPEN ERROR"
'CLOSE

'CAPTION = "MAIN : "
'TXTCHANG =0

'CALL MNUNEW_CLICK
'GOTO 120

‘END IF

INPFILES = FILENAMES$
INPUT #3, OLAYINC
INPUT #3, TESTTEMP, OLAYTEMP
FORI=0TO®6

INPUT #3, WPSI(I)

NEXT I

FORI=0TO3

INPUT #3, SUGV(D)
NEXT I

FORI=0TO3

INPUT #3, BASEV(I)
NEXT 1

FORI=0TO3

INPUT #3, TRAFICV()
NEXT1

FORI=0TO3

INPUT #3, TEMPV()"
NEXT1

FORI=0TO3:

INPUT #3, periodv(l)
NEXT 1

INPUT #3, NLAYER
FORI=0TONLAYER -1
INPUT #3, E(I), V(D)
NEXT I ‘

IF LT =0 THEN
FORI=1TONLAYER-1
FRMPAVE.TEXT1(I).ENABLED = -1
FRMPAVE.TEXTS5.ENABLED = -1
NEXT 1

END IF

IF NLAYER = 3 THEN
INPUT #3, CODE(2)

END IF

IF NLAYER = 4 THEN
INPUT #3, CODE(2)
INPUT #3, CODE(3)

END IF

IF NLAYER = 5 THEN
INPUT #3, CODE(2)
INPUT #3, CODE(3)
INPUT #3, CODE(4)

END IF

IF NLAYER = 3 THEN
FORI=0TO1

INPUT #3, KSUG(D)

27



FLEXOLAY Program Listing

NEXTI
END IF

IF NLAYER = 4 THEN
FORI=0TO1

INPUT #3, kbase(l)
NEXT I

FORI=0TO1

INPUT #3, KSUG()
NEXT I

END IF

IF NLAYER = 5 THEN
FORI=0TO1

INPUT #3, kbase(l)
NEXT I

FORI=0TO1

INPUT #3, KSBASE()
NEXT I

FORI=0TO 1

INPUT #3, KSUG(D)
NEXTI

END IF
FORI=0TONLAYER -2
INPUT #3, HH(I)

NEXTI

INPUT #3, OLDBAIR(0), OLDBAIR(1)
OLDBAIR(0) = 11
OLDBAIR(1) = 5

INPUT #3, BITAIR(0), BITAIR(1)
BITAIR(0) = 11
BITAIR(1) = 5

INPUT #3, CRACK
INPUT #3, Z,K, G
FORI=0TO2

INPUT #3, OPTIONS(T)
NEXTI

FORI=0TO 6

INPUT #3, ZONES(T)

IF ZONES(I) = -1 THEN
ZON=I+1

IFI=6 THEN ZON =0
END IF

NEXTI

FORI=0TO3

INPUT #3, SUBGRD()
NEXTI

INPUT #3, PASTCHCK
INPUT #3, DSCRPTION$

LOAD FRMPAVE
FRMPAVE.SHOW
8 CLOSE
TXTCHANG = -1
savxit = -1
CANCL =0

120 EXIT SUB
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ERRORHANDLER:

CLOSE

CAPTION = "MAIN : "
MSGS$ = "Can't open the file"
MSGBOX MSG$
TXTCHANG =0

CALL MNUNEW_CLICK
RESUME 1010

1010 END SUB

SUB MNUFILESAVEFILE_CLICK ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK,
savxit

SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(, KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2,
DAMA3, DAMA4, DAMA22

440 FileSave FILENAMES, PATHNAMES, FILES, "save", 0, 7, 0, Cancel%
IF Cancel% = -1 THEN

savxit = -2

GOTO 88

END IF

IF RIGHT$(PATHNAMES, 1) ="\" THEN

PATHNAMES = LEFT$(PATHNAMES, (LEN(PATHNAMES) - 1))

END IF

SAVFILES = DIR$(FILENAMES)

IF SAVFILES = FILENAMES$ THEN

SVMSGS$ = "File already exist ...Replace"

RESPONSE% = MSGBOX(SVMSGS, 4, "SAVE")

IF RESPONSE% = 7 THEN GOTO 440

END IF

FILE$ = FILENAMES$

PATHS = PATHNAMES$

CAPTION = "MAIN : " + PATHS + "\" + FILE$

OPEN PATHNAMES + "\" + FILENAMES$ FOR QUTPUT AS #9

'‘PRINT #9, "PASSWORD"

PRINT #9, OLAYINC

PRINT #9, TESTTEMP; OLAYTEMP

FORI=0TO6

PRINT #9, WPSI(I);

NEXT 1

PRINT #9,

FORI=0TO3

PRINT #9, SUGV(D);

NEXT1I

PRINT #9,

FORI=0TO3

PRINT #9, BASEV(D);

NEXT I

PRINT #9,

FORI=0TO3

PRINT #9, TRAFICV(D);
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NEXT 1

PRINT #9,
FORI=0TO3

PRINT #9, TEMPV(D);
NEXTI

PRINT #9,
FORI=0TO3

PRINT #9, periodv(l);
NEXTI

PRINT #9,

PRINT #9, NLAYER
FORI=0TONLAYER-1
PRINT #9, E(I); V()
NEXT1

IF NLAYER = 3 THEN
PRINT #9, CODE(2)
END IF

IF NLAYER = 4 THEN
PRINT #9, CODE(2)
PRINT #9, CODE(3)
END IF

IF NLAYER = 5 THEN
PRINT #9, CODE(2)
PRINT #9, CODE(3)
PRINT #9, CODE(4)
END IF ‘

IF NLAYER = 3 THEN
FORI=0TO1

PRINT #9, KSUG(I);
NEXT 1

PRINT #9,

END IF

IF NLAYER = 4 THEN
FORI=0TO1

PRINT #9, kbase(l);
NEXT I

PRINT #9,
FORI=0TO1

PRINT #9, KSUG(D);
NEXT I

PRINT #9,

END IF

IF NLAYER =5 THEN
FORI=0TO1

PRINT #9, kbase(l);
NEXT I

PRINT #9,
FORI=0TO1

PRINT #9, KSBASE();
NEXT I

PRINT #9,
FORI=0TO 1

PRINT #9, KSUG(I);
NEXTI
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PRINT #9,

END IF
FORI=0TONLAYER -2
PRINT #9, HH(I)

NEXT I

PRINT #9, OLDBAIR(0), OLDBAIR(1)
PRINT #9, BITAIR(0), BITAIR(1)
PRINT #9, CRACK
PRINT#9,Z,K, G
FORI=0TO2

PRINT #9, OPTIONS(I)
NEXTI

FORI=0TO6

PRINT #9, ZONES(D)
NEXT I

FORI=0TO3

PRINT #9, SUBGRD(I)
NEXT 1

PRINT #9, PASTCHCK
PRINT #9, DSCRPTIONS
PRINT #9, FILE$

savxit = -1

TXTCHANG =0

88 CLOSE

END SUB

SUB mnufile_Click ()
UNLOAD frmpage
END SUB

SUB MNUNEW_CLICK ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,

31

BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMAI, DAMA2,

DAMA3, DAMA4, DAMA22
SHARED RTVALUE

SHARED CANCL

SHARED LT

UNLOAD FRMGEN

UNLOAD frmmat

UNLOAD FRMPAVE

IF TXTCHANG = 0 THEN GOTO 787
savxit =0

119 MSG$ = " Save current [.INP] file "
RESPONCE% = MSGBOX(MSGS, 3, "NEW FILE MESSAGE")
IF RESPONCE% = 2 THEN
CANCL=-1

GOTO 331

END IF

IF RESPONCE% = 6 THEN

CALL MNUFILESAVEFILE_CLICK
IF savxit = -2 THEN GOTO 119

END IF
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FILE$ = "UNTITLED"
CAPTION = "MAIN : " + FILE$
OPTIONS(0) = -1
OPTIONS(1) =0
OPTIONS(2)=0
BITAIR(0) =11
BITAIR(1) =5
OLAYINC =0
TESTTEMP =0
OLAYTEMP =0
WPSI(0) = 4500
WPSI(1) = 13.5
WPSI(2) = 80
WPSI(3) =0
WPSI(4) =0
WPSI(5) = 18.4
WPSI(6) = 15
FORI=0TO 4
SUGV(D) =0
BASEV(D) =0
TRAFICV(D) =0
TEMPV() =0
periodv(@) =0
EM)=0

V@) =0

HH(@) =0
CODE(@) =0
ZONES() =0
NEXT I
ZONES(5)=0
ZONES(6) =-1
CRACK =0
DSCRPTIONS = ""
SHOWPRN = 0
TXTCHANG =0
NLAYER =5

331 LOAD FRMINPUT
FRMINPUT.SHOW
OLDBAIR(0) =11
OLDBAIR(1) =5
END SUB

SUB MNUPAGESHOW_CLICK ()
frmpage. SHOW
END SUB

SUB MNURESPRN_Click ()
SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
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SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMAL1, DAMA2,

DAMA3, DAMA4, DAMA22
DIM MODULUS(1 TO 4, 1 TO 5)
DIM STRAIN(1 TO 4)

DIM ZZ(1 TO 4)
DIM LIFE(1 TO 4)

ON LOCAL ERROR GOTO printerr
FilePrint COPIES%, 1, 7, Cancel%
IF Cancel% = -1 THEN GOTO 112
FOR P =1 TO COPIES%

PRINTER.PRINT

PRINTER.PRINT FORMAT$(NOW, "

PRINTER.PRINT
PRINTER.PRINT "
PRINTER PRINT
PRINTER.PRINT "
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT "
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT "
FORI=0TO6
SELECT CASE I
CASE 0
PRINTER.PRINT "
CASE 1
PRINTER.PRINT "
CASE 2
PRINTER.PRINT "
CASE 3
PRINTER.PRINT "
CASE 4
PRINTER.PRINT "
CASE 5
PRINTER.PRINT "
CASE 6
PRINTER.PRINT "
END SELECT
NEXT I
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT "
PRINTER.PRINT "
PRINTER.PRINT "

FORMATS$(SUGV(1), "0.00"); "

ddddd ttttt")
PAGE 12"
DESCRIPTION : "; DSCRPTION$

1. SUMMARY OF INPUT DATA"

1.1 TRAFFIC DATA"

DESIGN DUAL TIRE LOAD ="; WPSI(I)

DESIGN DUAL TIRE SPACING =" WPSI(T)
TIRE PRESSURE (psi) =" WPSI(T)
DESIGN FUTURE TRAFFIC (ESALs) =", WPSI(D)
ESTIMATED PAST TRAFFIC (ESALs)  ="; WPSI(l)

FATIGUE SHIFT FACTOR FOR NEW ASPHALT ="; WPSI()

FATIGUE SHIFT FACTOR FOR OLD ASPHALT ="; WPSI(I)

1.2 SEASONAL VARIATION DATA "
"

WINTER SPRING SUMMER FALL"
SUBGRADE VARIATION *";" "; FORMAT$(SUGV(0), "0.00"); " ",
" FORMATS$(SUGV(2), "0.00"); " "; FORMAT$(SUGV(3), "0.00")

PRINTERPRINT "  BASE/SBASE VARIATION *; " "; FORMATS(BASEV(0), "0.00"); " *;
FORMATS(BASEV(1), "0.00"); " "; FORMATS(BASEV(2), "0.00"); " *; FORMATS(BASEV(3),
"0.00")

PRINTERPRINT " TRAFFIC VARIATION ";" "; FORMAT$(TRAFICV(0), "0.00"); " *;

FORMATS$(TRAFICV(1), "0.00"); "

" FORMATS$(TRAFICV(2), "0.00"); " ";

FORMATS$(TRAFICV(3), "0.00")
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PRINTERPRINT" TEMPERATURE VARIATION"; " *; FORMATS$(TEMPV(0), "0.00"); " ";
FORMATS$(TEMPV(1), "0.00"); * "; FORMATS$(TEMPV(2), "0.00"); " "; FORMATS(TEMPV(3),
"0.00")

PRINTERPRINT " PERIOD (MONTHS) *;" "; FORMAT$(periodv(0), "0.00"); " *;
FORMATS(periodv(1), "0.00"); " "; FORMAT$(periodv(2), "0.00"); " "; FORMATS$(periodv(3),

"0.00")

PRINTER.PRINT

PRINTERPRINT" 1.3 PAVEMENT DATA"

PRINTERPRINT " e ®

PRINTERPRINT " CRACK INDEX = " CRACK
PRINTERPRINT " CLIMATIC ZONE : " ZON

PRINTERPRINT* TEMPERATURE AT FWD TEST =*; TESTTEMP
PRINTERPRINT" OLD AC BITUMEN VOLUME (Vb) % = "; OLDBAIR(0)
PRINTERPRINT " OLD AC AIR VOLUME (Va) % ="; OLDBAIR(1)
PRINTER PRINT

PRINTER.PRINT " MODULUS POISSON THICKNESS"
PRINTER.PRINT * (ksi) RATIO (in.)"
PRINTERPRINT" OLD ACLAYER","  "; FORMATS(E(L), "0000.00"); " *; FORMATS$(V(1),
"0.00"); " *; FORMATS$(HH(1), "00.00")

IF NLAYER > 3 THEN

PRINTERPRINT" BASELAYER ";" " FORMATS$(E(2), "0000.00");* "; FORMATS$(V(2),
"0,00"); "  *; FORMATS(HH(2), "00.00")

END IF

IF NLAYER > 4 THEN

PRINTERPRINT" SUBBASELAYER";" "; FORMATS(E(3), "0000.00"); * "
FORMATS$(V(3), "0.00");* " FORMATS(HH(3), "00.00")

END IF

PRINTERPRINT" SUBGRADE ";" "; FORMAT$(ENLAYER - 1), "0000.00"); * *“;
FORMATS$(V(NLAYER - 1), "0.00"); "  "; "SEMI-INFINITE"

PRINTER.PRINT

IF CODE(NLAYER - 1) = 0 THEN

PRINTER PRINT " SUBGRADE TYPE : LINEAR"

ELSEIF CODE(NLAYER - 1) = 2 THEN

PRINTERPRINT" SUBGRADE TYPE : GRANULAR"
PRINTERPRINT "  Kl(ksi) ="; KSUG(0); " " " K2 =", KSUG(1)
ELSEIF CODE(NLAYER - 1) = 3 THEN

PRINTERPRINT" SUBGRADE TYPE : FINE"

PRINTERPRINT "  Kl(ksi) ="; KSUG(0); * *; " K2 ="; KSUG(1)
END IF

PRINTER.PRINT

IF NLAYER > 3 THEN

IF CODE(2) = 0 THEN

PRINTER PRINT" BASE TYPE : LINEAR"

ELSEIF CODE(2) = 2 THEN

PRINTER.PRINT" BASE TYPE : GRANULAR"
PRINTER.PRINT "  Kl(ksi) ="; kbase(0); " "; "K2 ="; kbase(l)
ELSEIF CODE(2) = 4 THEN

PRINTER.PRINT" BASE TYPE : CEMENT TREATED"

ELSEIF CODE(2) = 5 THEN

PRINTER.PRINT " BASE TYPE : BITUMEN TREATED"
PRINTERPRINT" BITUMEN VOLUME (Vb) % ="; kbase(0); * "; "AIR VOLUME (Va) % =";
kbase(1)

END IF

END IF
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IF NLAYER > 4 THEN
IF CODE(3) = 0 THEN

PRINTER.PRINT "

SUB-BASE TYPE : LINEAR"

ELSEIF CODE(3) =2 THEN

PRINTER.PRINT "
PRINTER.PRINT *“
END IF

END IF
PRINTER.PRINT
PRINTER.PRINT "
OLAYTEMP
PRINTER.PRINT "
PRINTER.PRINT "
PRINTER.PRINT "
BITAIR(1)
PRINTER.PRINT
PRINTER.PRINT

SUB-BASE TYPE : GRANULAR"
Kl1(ksi) ="; KSBASE(0); " "; " K2 ="; KSBASE(1)

OVERLAY MODULUS(ksi) ="; E(0); * AT TEMPERATURE (F) =";

POISSON RATIO =" V(0)
MINIMUM THICKNESS ="; HH(0)

35

BITUMEN VOLUME (Vb) % ="; BITAIR(0); " "; "AIR VOLUME (Va) % =",

PRINTER.NEWPAGE

PRINTER.PRINT
PRINTER.PRINT
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT
PRINTER.PRINT
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT "
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT

PAGE 2/2"

2. SUMMARY OF RESULTS "

2.1 EVALUATION OF LAYER MDDULI VALUES FOR EACH SEASON"

IF NLAYER = 3 THEN

PRINTER.PRINT "

SEASON OVERLAY OLD AC SUBGRADE"

ELSEIF NLAYER = 4 THEN

PRINTER.PRINT "
ELSE
PRINTER.PRINT "
END IF

SEASON OVERLAY OLD AC BASE SUBGRDE"

SEASON OVERLAY OLD AC BASE SUBBASE SUBGRADE"

OPEN "RESULTS.OUT" FOR INPUT AS #5

FORI=1TO4
PRINTER.PRINT "

N, T 8 L
,I’ ;

FOR J=1TO NLAYER
INPUT #5, MODULUS(], J)
PRINTER.PRINT FORMATS$(MODULUS(I, J) / 1000, "0000.00 ™);

NEXT]J
PRINTER.PRINT
NEXTI

CLOSE #5
PRINTER.PRINT
PRINTER.PRINT "
PRINTER.PRINT

2.2 OVERLAY THICKNESS AND DAMAGE ANALYSIS"

IF OLAYT < .5 THEN

PRINTER.PRINT "
PRINTER.PRINT "
“00.0000")

AN OVERLAY MAY NOT BE REQUIRED"

FATIGUE DAMAGE DUE PAST TRAFFIC ="; FORMATS$(DAMA22,
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PRINTER.PRINT" FATIGUE DAMAGE ON OLD AC =", FORMAT$(DAMA2, "00.0000")
PRINTERPRINT" RUTTUING DAMAGE =", FORMAT$(DAMA4, "00.0000")
GOTO 107

END IF

PRINTER.PRINT" FINAL OVERLAY THICKNESS =" FORMATS$(OLAYT, "00.00")
PRINTER.PRINT * FATIGUE DAMAGE DUE PAST TRAFFIC = "; FORMAT$(DAMA22,
"00.0000")

PRINTERPRINT " FATIGUE DAMAGE ON OVERLAY = "; FORMAT$(DAMAL, "00.0000")
IF DAMA22 > 1 THEN

PRINTER PRINT* RUTTUNIG DAMAGE = " FORMATS$(DAMAA4, "00.0000")

GOTO 107

END IF

PRINTERPRINT " FATIGUE DAMAGE ONOLD AC  ="; FORMAT$(DAMA2, "00.0000")
IF (NLAYER = 4 OR NLAYER = 5) AND CODE(2) = 5) THEN PRINTER PRINT " FATIGUE
DAMAGE ON BTB = " FORMAT$(DAMA3, "00.0000")

PRINTERPRINT * RUTTUNIG DAMAGE = ". FORMAT$(DAMAA4, "00.0000")
PRINTER PRINT

107 OPEN "LIFE.OUT" FOR INPUT AS #7

PRINTER PRINT

IT=3

IF DAMA22 > 1 OR OLAYT <.5 THEN

IT=2

GOTO 109

END IF

IF NLAYER = 4 AND CODE(NLAYER -2) = 5 THEN IT = 4

IF NLAYER = 5 AND CODE(NLAYER - 3) = 5 THEN IT = 4

109FORI=1TO4

PRINTERPRINT * SEASON"; I

FOR AZ=1TOIT

INPUT #7, ZZ(AZ), STRAIN(AZ), LIFE(AZ)

SELECT CASE AZ

CASE 1

IF OLAYT <.5 THEN

PRINTERPRINT " OLD AC (B)"; " "; FORMATS$(ZZ(AZ), "00.00"); * *; "RAD. STR. MICRO ";
FORMATS$(STRAIN(AZ), "0000.00"); * "; " Nf "; LIFE(AZ)

ELSE

PRINTERPRINT" OVERLAY (B)"; " "; FORMATS$(ZZ(AZ), "00.00"); * "; "RAD. STR. MICRO *;
FORMATS$(STRAIN(AZ), "0000.00"); * *; * Nf "; LIFE(AZ)

END IF

CASE2

IF IT = 2 THEN

PRINTER PRINT " SUBGRADE(T)"; " "; FORMATS$(ZZ(AZ), "00.00"); " *; "COMP. STR. MICRO
" FORMATS$(STRAIN(AZ), "0000.00"); " "; " Nd "; LIFE(AZ)

GOTO 110

END IF

PRINTERPRINT* OLD AC (B)"; " "; FORMATS$(ZZ(AZ), "00.00"); * ", "RAD. STR. MICRO *;
FORMATS$(STRAIN(AZ), "0000.00"); * "; * Nf *; LIFE(AZ)

CASE 3

IF IT = 3 THEN

PRINTERPRINT " SUBGRADE(T)"; * "; FORMAT$(ZZ(AZ), "00.00"); * *; "COMP. STR. MICRO
" FORMATS$(STRAIN(AZ), "0000.00"); * "; * Nd "; LIFE(AZ)

GOTO 110

END IF
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PRINTERPRINT" BTB (B)";""; FORMATS$(ZZ(AZ), "00.00"); " "; "RAD. STR. MICRO ";
FORMATS$(STRAIN(AZ), "0000.00"); " ;" Nf "; LIFE(AZ)

CASE 4

PRINTERPRINT " SUBGRADE(B)"; " "; FORMAT$(ZZ(AZ), "00.00"); " "; "COMP. STR. MICRO
*- FORMATS$(STRAIN(AZ), "0000.00"); " "; " Nd "; LIFE(AZ)

END SELECT

110 NEXT AZ

PRINTER.PRINT

111 NEXT 1

CLOSE

NEXT P

112 EXIT SUB

printerr:

MSGBOX ("Printer error..please check printer"), 0, "Print”

RESUME 112

END SUB

SUB MNURESRUN_Click O

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2,
DAMA3, DAMA4, DAMA22

SHARED RESPONSE%

SHARED LT

SHARED INPFILE$

LT=0

UNLOAD FRMResult

OPEN "PAVE.DAT" FOR OUTPUT AS #1

GALAT=0

IF OLAYINC <=0 THEN

GALAT =1+ GALAT

MSGS$ = "Ivalid overlay thickness increment”

CALL INPUTERROR(MSGS$)

IF RESPONSE% = 2 THEN GOTO 68

END IF

PRINT #1, OLAYINC

PRINT #1, TESTTEMP; OLAYTEMP

FORI=0TO6

IF WPSI(I) <= 0 THEN

IFI=10RI=4 THEN

IF WPSI(I) = 0 THEN GOTO 125

END IF

GALAT = GALAT +1

SELECT CASEI

CASE0

MSGS$ = "INVALID DUAL TIRE LOAD"

CASE 1

MSGS$ = "INVALID TIRE SPACING"

CASE 2

MSGS$ = "INVALID TIRE PRESSURE "

CASE 3

MSGS$ = "INVALID FUTURE ESAL"

CASE 4
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MSGS$ = "INVALID PAST ESAL"

CASE5

MSGS$ = "INVALID SHIFT FACTOR"

END SELECT

CALL INPUTERROR(MSGS$)

IF RESPONSE% = 2 THEN GOTO 68

END IF

125 PRINT #1, WPSI(D);

NEXT I

PRINT #1,

FORI=0TO3

IF SUGV(]) <= 0 THEN

GALAT = GALAT + 1

SELECT CASE I

CASE 0

MSGS$ = " INVAILD SPRING SUBGRADE ADJUSTMENT COEFFICIENT *
CASE 1

MSGS$ = * INVAILD SUMMER SUBGRADE ADJUSTMENT COEFFICIENT "
CASE2

MSGS$ = " INVAILD FALL SUBGRADE ADJUSTMENT COEFFICIENT
CASE 3

MSGS$ = " INVAILD WINTER SUBGRADE ADJUSTMENT COEFFICIENT "
END SELECT |

CALL INPUTERROR(MSGS$)

IF RESPONSE% = 2 THEN GOTO 68

ENDIF »

PRINT #1, SUGV(D;

NEXT I

PRINT#1,

FORI=0TO3 .

IF NLAYER = 3 THEN GOTO 89

IF BASEV(T) <= 0 THEN

GALAT = GALAT + 1

SELECT CASE I

CASE0

MSGS$ = " INVAILD SPRING BASE ADJUSTMENT COEFFICIENT *
CASE 1

MSGS$ = " INVAILD SUMMER BASE ADJUSTMENT COEFFICIENT "
CASE2

MSGS$ = " INVAILD FALL BASE ADJUSTMENT COEFFICIENT *
CASE 3

MSGS$ = " INVAILD WINTER BASE ADJUSTMENT COEFFICIENT "
END SELECT

CALL INPUTERROR(MSGS$)

IF RESPONSE% = 2 THEN GOTO 68

END IF

89 PRINT #1, BASEV(D);

NEXT I

PRINT #1,

FORI=0TO3

IF TRAFICV(I) <= 0 THEN

GALAT = GALAT + 1

SELECT CASE I

CASE 0
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MSGS$ = " INVAILD SPRING TRAFFIC VARIATION "
CASE 1

MSGS$ =" INVAILD SUMMER TRAFFIC VARIATION "
CASE 2

MSGS$ =" INVAILD AUTUMN TRAFFIC VARIATION "
CASE 3

MSGS$ =" INVAILD WINTER TRAFFIC VARIATION "
END SELECT

CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68

END IF

PRINT #1, TRAFICV(D);

NEXT I

PRINT #1,

FORI=0TO3

PRINT #1, TEMPV(D);

NEXT I

PRINT #1,

FORI=0TO3

IF periodv(l) < 0 THEN

GALAT = GALAT +1

SELECT CASE 1

CASEO0

MSGS$ =" INVAILD SPRING PERIOD "

CASE 1

MSGS$ =" INVAILD SUMMER PERIOD "

CASE 2

MSGS$ =" INVAILD AUTUMN AUTUMN "

CASE 3

MSGS$ =" INVAILD WINTER PERIOD *

END SELECT

CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68

END IF

PRINT #1, periodv(l);

NEXT I

PERIOD = periodv(0) + periodv(1) + periodv(2) + periodv(3)

IF PERIOD = 0 THEN

MSGS$ = "INVALID TOTAL NUMBER OF PERIODS"
CALL INPUTERROR(MSGS)

END IF

PRINT #1,

PRINT #1, NLAYER

FORI=0TO NLAYER - 1

IF E(I) <= 0 THEN

GALAT = GALAT + 1

SELECT CASEI

CASE0

MSGS$ = "INVALID OVERLAY MODULUS"
CASE 1

MSGS$ = "INVALID OLD ASPHALT MODULUS"
CASE 2

IF NLAYER = 3 THEN

MSGS$ = "INVALID SUBGRADE MODULUS"
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ELSE

MSG$ = "INVALID BASE MODULUS"

END IF

CASE 3

IF NLAYER = 4 THEN

MSGS$ = "INVALID SUBGRAD MODULUS"
ELSE

MSG$ = "INVALID SUBBASE MODULUS"

END IF

CASE 4

MSG$ = "INVALID SUBGRDAE MODULUS"
END SELECT

CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68

IF V(I) <= 0 OR V(I) > .8 THEN

GALAT = GALAT + 1

SELECT CASE1

CASE 0

MSG$ = "INVALID OVERLAY POISSON RATIO"
CASE 1 ‘

MSG$ = "INVALID OLD ASPHALT POISSON RATIO"
CASE 2

IF NLAYER = 3 THEN

MSG$ = "INVALID SUBGRADE POISSON RATIO"
ELSE

MSG$ = "INVALID BASE POISSON RATIO"
END IF

CASE 3

IF NLAYER = 4 THEN

MSG$ = "INVALID SUBGRAD POISSON RATIO"
ELSE

MSG$ = "INVALID SUBBASE POISSON RATIO"
END IF

CASE 4

MSG$ = "INVALID SUBGRDAE POISSON RATIO"
END SELECT

CALL INPUTERROR(MSGS$)

END IF

END IF

PRINT #1, E(T); V(D)

NEXT I

IF NLAYER = 3 THEN

PRINT #1, CODE(2)

END IF

IF NLAYER = 4 THEN

PRINT #1, CODE(2)

PRINT #1, CODE(3)

END IF

IF NLAYER = 5 THEN

PRINT #1, CODE(2)

PRINT #1, CODE(3)

PRINT #1, CODE(4)

END IF

IF NLAYER = 3 THEN
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FORI=0TO1

PRINT #1, KSUG();

NEXT I

PRINT #1,

END IF

IF NLAYER = 4 THEN

FORI=0TO1

PRINT #1, kbase(D);

NEXT I

PRINT #1,

FORI=0TO1

PRINT #1, KSUG(]);

NEXT1

PRINT #1,

END IF

IF NLAYER = 5 THEN

FORI=0TO1

PRINT #1, kbase(]);

NEXT 1

PRINT #1,

FORI=0TO1

PRINT #1, KSBASE(]),

NEXT I

PRINT #1,

FORI=0TO1

PRINT #1, KSUG(D);

NEXT I

PRINT #1,

END IF

FORI=0TO NLAYER -2

IF HH(I) <= 0 THEN

GALAT = GALAT +1

SELECT CASE1

CASE 0

MSGS$ = "INVALID OVERLAY THICKNESS"
CASE 1

MSGS$ = "INVALID OLD ASPHALT THICKNESS"
CASE 2

IF NLAYER > 3 THEN

MSGS$ = "INVALID BASE THICKNESS "
END IF

CASE 3

IF NLAYER = 5 THEN

MSGS$ = "INVALID SUBBASE THICKNESS"
END IF

END SELECT

CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68
END IF

PRINT #1, HH(I)

NEXT 1

IF OLDBAIR(0) <= 3 OR OLDBAIR(0) > 20 THEN
GALAT = GALAT +1

MSGS$ = "INVALID OLD AC BITUMEN VOLUME (Vb %)"
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CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68

END IF

IF OLDBAIR(1) <=3 OR OLDBAIR(1) > 5 THEN
GALAT = GALAT +1

MSGS$ = "INVALID OLD AC AIR VOLUME (Va %)"
CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68

END IF

PRINT #1, OLDBAIR(0), OLDBAIR(1)

IF BITAIR(0) <= 3 OR BITAIR(0) > 20 THEN
GALAT = GALAT +1

MSGS$ = "INVALID OVERLAY BITUMEN CONTENT(Vb %)"
CALL INPUTERROR(MSGS$)

IF RESPONSE% = 2 THEN GOTO 68

END IF

IF BITAIR(1) <= 3 OR BITAIR(1) > 5 THEN
GALAT = GALAT +1

MSGS$ = "INVALID OVERLAY AIR CONTENT (Va %)"
CALL INPUTERROR(MSGS)

IF RESPONSE% = 2 THEN GOTO 68

END IF

PRINT #1, BITAIR(0), BITAIR(1)

IF CRACK > 5 OR CRACK < 0 THEN
GALAT =GALAT +1

MSGS$ = "INVALID CRACK INDEX)"
CALL INPUTERROR(MSGS$)

IF RESPONSE% = 2 THEN GOTO 68

END IF

PRINT #1, CRACK

PRINT #1, ZON

PRINT#1,Z,K, G

FORI=0TO2

PRINT #1, OPTIONS(I)

NEXT1

FORI=0TO®6

PRINT #1, ZONES(I)

NEXT1

PRINT #1, DSCRPTIONS

PRINT #1, FILE$

68 CLOSE

IF GALAT > 0 THEN

KILL "PAVE.DAT"

GOTO 67

END IF

RUNMSG.TOP =7

RUNMSG.HEIGHT =9
RUNMSG.TEXT1.VISIBLE =0
RUNMSG.LABEL3.VISIBLE =0
RUNMSG.TEXT2.VISIBLE =0
RUNMSG.LABELA4.VISIBLE =0

CALL mnurunmsg_click

OLAYTMPS = "OLAY.TMP"

FILETMP$ = DIR$(OLAYTMPS)
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IF FILETMP$ = OLAYTMP$ THEN KILL OLAYTMP$
SHELL ("SYSAN.exe")

UNLOAD RUNMSG

ON LOCAL ERROR GOTO RUNERR

OPEN "OLAY.TMP" FOR INPUT AS #8

INPUT #8, OLAYT, DAMAI1, DAMA2, DAMA3, DAMA4, DAMA22
SHOWPRN = -1

FORI=1TONLAYER-1
FRMPAVE.TEXT1(I).ENABLED = -1

NEXT I

FRMPAVE.TEXT5.ENABLED = -1

FRMPAVE.SHOW

67 EXIT SUB

RUNERR:

ERRORNUM% = ERR

ERRORLINE% = ERL

MSGS$ = "RUNTIME ERROR....CHECK INPUT DATA"
MSGBOX MSGS$, 0, "RUN ERROR"

FILELOG% = FREEFILE

LOGEXTS$ = "LOG"

LOGFILE$ = MID$(INPFILES, 1, L - 3) + LOGEXT$
OPEN LOGFILES$ FOR OUTPUT AS #FILELOG%
PRINT #FILELOG%, ERRORNUM%

PRINT #FILELOG%, ERRORLINE%

CLOSE #FILELOG%

RESUME 67

END SUB

SUB MNURESSHOW _Click ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUGY(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2,
DAMAS3, DAMA4, DAMA22

SHARED LT

IFLT =1 THEN

FRMOUTPUT.SHOW

ELSE

UNLOAD FRMGEN

UNLOAD frmmat

UNLOAD FRMPAVE

FRMResult. SHOW

END IF

END SUB

SUB MNURES_Click O

UNLOAD frmpage

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2,
DAMA3, DAMA4, DAMA22

IF SHOWPRN = 0 THEN

MNURESSHOW.ENABLED = -1
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MNURESPRN.ENABLED = -1
ELSE
MNURESSHOW.ENABLED = -1
MNURESPRN.ENABLED = -1
END IF

END SUB

SUB mnurunfile_Click ()
SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), CRACK, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK,
savxit
SHARED E(), DSCRPTIONS, V(), HH(, OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMAI, DAMA2,
DAMA3, DAMA4, DAMA22
SHARED CANCL
SHARED RESPONSE%
SHARED INPFILES$
SHARED LT
SHARED NETF, HEADERS
LT=1
IF FRMINPUT.MANUALLY.VALUE = -1 THEN
GOTO 20
END IF
FILEINP% = FREEFILE
FileOpen FILENAMES, PATHNAMES, "*.ETF", "OPEN", 0, 7, 0, Cancel%
IF Cancel% = -1 THEN GOTO 76
OLDFILES$ = FILE$
OLDPATHS = PATHS
IF RIGHT$(PATHNAMES, 1) ="\" THEN
PATHNAMES$ = LEFT$(PATHNAMES$, LEN(PATHNAMES) - 1)
END IF
FILES$ = FILENAME$
PATHS = PATHNAMES
CAPTION = "MAIN : " + PATHS + "\" + FILE$
OPEN PATHNAMES + "\" + FILENAMES FOR INPUT AS #FILEINP%
ETFFILES = FILENAMES
INPUT #FILEINP%, NETF, HEADERS
1=0
DO WHILE NOT EOF(FILEINP%)
I=1+1
INPUT #FILEINP%, JUNK
LOOP
SIZE=1/(NLAYER + 1)
SIZE1 = SIZE + .5
IF SIZE1 <> INT(SIZE) + .5 THEN
MSG$ = "PLEASE CHECK THE .ETF FILE FORMAT"
CALL INPUTERROR1(MSGS)
IF RESPONSE% = 1 THEN GOTO 76
END IF
IF (NETF + 1) < NLAYER THEN
MSGS$ = "PLEASE CHECK THE .ETF FILE FORMAT"
CALL INPUTERROR1(MSGS$)
IF RESPONSE% = 1 THEN GOTO 76 .
END IF
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CLOSE #FILEINP%
DIM RFE(NLAYER - 1, SIZE), STATION(SIZE)
DIM TEMP(SIZE)
UNLOAD FRMResult
OPEN PATHNAMES + "\" + FILENAMES FOR INPUT AS #FILEINP%
INPUT #FILEINP%, NETF, HEADER$
FOR J=1TO SIZE
INPUT #FILEINP%, TEMP(J), STATION(J)
IF NLAYER = 5 THEN
INPUT #FILEINP%, RFE(1, J), RFE(2, J), RFE(3, J), RFE4, J)
END IF
IF NLAYER = 4 THEN
INPUT #FILEINP%, RFE(1, J), RFE(2, J), RFE(3, J)
END IF
IF NLAYER = 3 THEN
INPUT #FILEINP%, RFE(1, J), RFE(2, J)
END IF
NEXTJ
CLOSE #FILEINP%
FILEPAVE% = FREEFILE
FORJ=1TO SIZE
OPEN "PAVE.DAT" FOR OUTPUT AS #FILEPAVE%
GALAT=0
IF OLAYINC <=0 THEN
GALAT = 1 + GALAT
MSGS$ = "Ivalid overlay thickness increment”
CALL INPUTERROR(MSGS)
IF RESPONSE% = 2 THEN GOTO 86
END IF
PRINT #FILEPAVE%, OLAYINC
PRINT #FILEPAVE%, TEMP(J); OLAYTEMP
FORI=0TO6
IF WPSI(I) <= 0 THEN
IFI=10RI=4 THEN
IF WPSI(I) = 0 THEN GOTO 152
END IF
GALAT = GALAT +1
SELECT CASE I
CASEO
MSG$ = "INVALID DUAL TIRE LOAD"
CASE 1
MSGS$ = "INVALID TIRE SPACING"
CASE 2
MSGS$ = "INVALID TIRE PRESSURE "
CASE 3
MSGS$ = "INVALID FUTURE ESAL"
CASE 4
MSGS$ = "INVALID PAST ESAL"
CASE 5
MSGS$ = "INVALID SHIFT FACTOR"

END SELECT
CALL INPUTERROR(MSGS)
IF RESPONSE% = 2 THEN GOTO 86
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END IF
152 PRINT #FILEPAVE%, WPSI();
NEXT I
PRINT #FILEPAVE%,
FORI=0TO 3
IF SUGV(I) <= 0 THEN
GALAT = GALAT + 1
SELECT CASE I
CASE 0
MSGS$ = " INVAILD SPRING SUBGRADE ADJUSTMENT COEFFICIENT "
CASE 1
MSGS$ = " INVAILD SUMMER SUBGRADE ADJUSTMENT COEFFICIENT "
CASE 2
MSGS$ = " INVAILD FALL SUBGRADE ADJUSTMENT COEFFICIENT "
CASE 3
MSGS$ = " INVAILD WINTER SUBGRADE ADJUSTMENT COEFFICIENT *
END SELECT
CALL INPUTERROR(MSGS$)
IF RESPONSE% = 2 THEN GOTO 86
END IF
PRINT #FILEPAVE%, SUGV(D);
NEXTI
PRINT #FILEPAVE%,
FORI=0TO 3
IF NLAYER = 3 THEN GOTO 98
IF BASEV(I) <= 0 THEN
GALAT = GALAT + 1
SELECT CASE I
CASE0
MSGS$ = " INVAILD SPRING BASE ADJUSTMENT COEFFICIENT "
CASE 1
MSGS$ = " INVAILD SUMMER BASE ADJUSTMENT COEFFICIENT "
CASE 2
MSGS$ = " INVAILD FALL BASE ADJUSTMENT COEFFICIENT "
CASE 3
MSGS$ = " INVAILD WINTER BASE ADJUSTMENT COEFFICIENT "
END SELECT
CALL INPUTERROR(MSGS$)
IF RESPONSE% = 2 THEN GOTO 86
END IF
98 PRINT #FILEPAVE%, BASEV(D);
NEXTI
PRINT #FILEPAVE%,
FORI=0TO 3
IF TRAFICV(I) <= 0 THEN
GALAT = GALAT +1
SELECT CASEI
CASE 0
MSGS$ = " INVAILD SPRING TRAFFIC VARIATION "
CASE 1
MSG$ = * INVAILD SUMMER TRAFFIC VARIATION "
CASE 2
MSG$ = * INVAILD AUTUMN TRAFFIC VARIATION *
CASE 3
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MSG$ = " INVAILD WINTER TRAFFIC VARIATION *
END SELECT
CALL INPUTERROR(MSGS$)
IF RESPONSE% = 2 THEN GOTO 86
END IF
PRINT #FILEPAVE%, TRAFICV(D);
NEXTI
PRINT #FILEPAVE%,
FORI=0TO3
PRINT #FILEPAVE%, TEMPV();
NEXT I
PRINT #FILEPAVE%,
FORI=0TO 3
IF periodv(l) < 0 THEN
GALAT = GALAT + 1
SELECT CASE I
CASE 0
MSG$ =" INVAILD SPRING PERIOD "
CASE 1
MSG$ = " INVAILD SUMMER PERIOD *
CASE2
MSG$ =" INVAILD AUTUMN AUTUMN *
CASE 3
MSGS$ = * INVAILD WINTER PERIOD "
END SELECT
CALL INPUTERROR(MSGS)
IF RESPONSE% = 2 THEN GOTO 86
ENDIF
PRINT #FILEPAVE%, periodv(l);
NEXT I
PERIOD = periodv(0) + periodv(1) + periodv(2) + periodv(3)
IF PERIOD = 0 THEN
MSG$ = "INVALID TOTAL NUMBER OF PERIODS"
CALL INPUTERROR(MSGS)
END IF
PRINT #FILEPAVE%,
PRINT #FILEPAVE%, NLAYER
PRINT #FILEPAVE%, E(0); V(0)
FORI=1TONLAYER - 1
IF V() <= 0 OR V(I) > .8 THEN
GALAT = GALAT + 1
SELECT CASE I
CASE 1
MSG$ = "INVALID OLD ASPHALT POISSON RATIO"
CASE2
IF NLAYER = 3 THEN
MSG$ = "INVALID SUBGRADE POISSON RATIO"
ELSE
MSG$ = "INVALID BASE POISSON RATIO"
END IF
CASE 3
IF NLAYER = 4 THEN
MSG$ = "INVALID SUBGRAD POISSON RATIO"
ELSE
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MSGS$ = "INVALID SUBBASE POISSON RATIO"
END IF
CASE 4
MSG$ = "INVALID SUBGRDAE POISSON RATIO"
END SELECT
CALL INPUTERROR(MSGS$)
END IF
PRINT #FILEPAVE%, RFE(, J); V()
NEXT I
IF NLAYER = 3 THEN
PRINT #FILEPAVE%, CODE(2)
END IF
IF NLAYER = 4 THEN
PRINT #FILEPAVE%, CODE(2)
PRINT #FILEPAVE%, CODE(3)
END IF
IF NLAYER = 5 THEN
PRINT #FILEPAVE%, CODE(2)
PRINT #FILEPAVE%, CODE(3)
PRINT #FILEPAVE%, CODE(4)
END IF
IF NLAYER = 3 THEN
FORI=0TO 1
PRINT #FILEPAVE%, KSUG(D);
NEXT I
PRINT #FILEPAVE%,
END IF
IF NLAYER = 4 THEN
FORI=0TO1
PRINT #FILEPAVE%, kbase(l);
NEXT I
PRINT #FILEPAVE%,
FORI=0TO1
PRINT #FILEPAVE%, KSUG(D);
NEXT I
PRINT #FILEPAVE%,
END IF
IF NLAYER = 5 THEN
FORI=0TO1
PRINT #FILEPAVE%, kbase(l);
NEXT I
PRINT #FILEPAVE%,
FORI=0TO1
PRINT #FILEPAVE%, KSBASE(T);
NEXT I
PRINT #FILEPAVE%,
FORI=0TO1
PRINT #FILEPAVE%, KSUG(D);
NEXTI
PRINT #FILEPAVE%,
END IF
FOR I=0TO NLAYER - 2
IF HH(I) <= 0 THEN
GALAT = GALAT + 1

48



FLEXOLAY Program Listing

SELECT CASE1
CASE 0
MSGS$ = "INVALID OVERLAY THICKNESS"
CASE 1
MSGS$ = "INVALID OLD ASPHALT THICKNESS"
CASE 2
IF NLAYER > 3 THEN
MSGS$ = "INVALID BASE THICKNESS "
END IF
CASE3
IF NLAYER = 5 THEN
MSG$ = "INVALID SUBBASE THICKNESS"
END IF
END SELECT
CALL INPUTERROR(MSGS$)
IF RESPONSE% = 2 THEN GOTO 86
END IF
PRINT #FILEPAVE%, HH()
NEXT1
PRINT #FILEPAVE%, OLDBAIR(0), OLDBAIR(1)
PRINT #FILEPAVE%, BITAIR(0), BITAIR(1)
IF CRACK > 5 OR CRACK <0 THEN
GALAT = GALAT + 1
MSGS$ = "INVALID CRACK INDEX)"
CALL INPUTERROR(MSGS)
IF RESPONSE% = 2 THEN GOTO 86
END IF
PRINT #FILEPAVE%, CRACK
PRINT #FILEPAVE%, ZON
PRINT #FILEPAVE%, Z,K, G
FORI=0TO2
PRINT #FILEPAVE%, OPTIONS(I)
NEXTI
FORI=0TO6
PRINT #FILEPAVE%, ZONES(I)
NEXT I
PRINT #FILEPAVE%, DSCRPTION$
PRINT #FILEPAVE%, FILE$
86 CLOSE
IF GALAT > 0 THEN
KILL "PAVE.DAT"
GOTO 76
END IF
RUNMSG.TEXTL.TEXT = STR$(J)
RUNMSG.TEXT2.TEXT = STR$(SIZE)
CALL mnurunmsg_click
SHELL ("SYSAN.exe")
UNLOAD RUNMSG
ON LOCAL ERROR GOTO RUNFILERR
IF J=1THEN

DIM OLTH(SIZE), DAMI(SIZE), DAM2(SIZE), DAM3(SIZE), DAM4(SIZE), DAM22(SIZE)

END IF
FILEOLAY% = FREEFILE
OPEN "OLAY.TMP" FOR INPUT AS #FILEOLAY%
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INPUT #FILEOLAY%, OLTH(J), DAM1(J), DAM2(J), DAM3(J), DAM4(J), DAM22(J)
CLOSE #FILEOLAY%

CLOSE #FILEPAVE%

NEXT J

FILEOUT% = FREEFILE

L = LEN(ETFFILES)

EXT$ = "FLX"

TFILES = MID$(ETFFILES, 1, L - 3) + EXT$

OPEN TFILE$ FOR OUTPUT AS #FILEOUT%

PRINT #FILEOUT%,

PRINT #FILEOUT%,

PRINT #FILEOUT%, "  INPUT FILE : "; INPFILE$

PRINT #FILEOUT%,

PRINT #FILEOUT%, * DESCRIPTION : "; DSCRPTIONS

PRINT #FILEOUT%,

PRINT #FILEOUT%, " 1. SUMMARY OF INPUT DATA *

PRINT #FILEOUT%, " .

PRINT #FILEOUT%,

PRINT #FILEOUT%, * 1.1 TRAFFIC DATA"

PRINT #FILEOUT%, *  =-eemeeeee"

FORI=0TO6

SELECT CASE I

CASE 0

PRINT #FILEOUT%, * DESIGN DUAL TIRE LOAD =" WPSI()
CASE 1

PRINT #FILEOUT%, * DESIGN DUAL TIRE SPACING =" WPSI(D)
CASE 2

PRINT #FILEOUT%, *  TIRE PRESSURE (psi) =" WPSI()

CASE 3

PRINT #FILEOUT%, * DESIGN FUTURE TRAFFIC (ESALS) =" WPSI(D)
CASE 4

PRINT #FILEOUT%, * ESTIMATED PAST TRAFFIC (ESALs)  ="; WPSI(I)
CASE S

PRINT #FILEOUT%, * FATIGUE SHIFT FACTOR FOR NEW ASPHALT ="; WPSI(T)
CASE6

PRINT #FILEOUT%, * FATIGUE SHIFT FACTOR FOR OLD ASPHALT ="; WPSI(T)
END SELECT

NEXTI

PRINT #FILEOUT%,

PRINT #FILEOUT%, " 1.2 SEASONAL VARIATION DATA "

PRINT #FILEOUT%, " "

PRINT #FILEOUT%, " WINTER SPRING SUMMER FALL"

PRINT #FILEOUT%, * SUBGRADE VARIATION ";" ": FORMATS$(SUGV(0), "0.00");" *;
FORMATS$(SUGV(1), "0.00"); * *; FORMATS$(SUGV(2), "0.00"); " *; FORMATS$(SUGV(3), "0.00")
PRINT #FILEOUT%, * BASE/SBASE VARIATION*; " "; FORMATS$(BASEV(0), "0.00"); " *;
FORMATS(BASEV(1), "0.00"); * "; FORMAT$(BASEV(2), "0.00"); " "; FORMATS(BASEV(3),
"0.00")

PRINT #FILEOUT%, * TRAFFIC VARIATION *;" "; FORMATS$(TRAFICV(0), "0.00"); " *;
FORMATS(TRAFICV(1), "0.00"); * "; FORMAT$(TRAFICV(2), "0.00"); " "
FORMATS$(TRAFICV(3), "0.00")

PRINT #FILEOUT%, * TEMPERATURE VARIATION"; " "; FORMAT$(TEMPV(0), "0.00"); " *;
FORMATS(TEMPV(1), "0.00"); * "; FORMAT$(TEMPV(2), "0.00"); * "; FORMATS$(TEMPV(3),
"0.00")
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PRINT #FILEOUT%, " PERIOD (MONTHS) ";" "; FORMAT$(periodv(0), "0.00"); " *";
FORMATS$(periodv(1), "0.00"); " *; FORMATS$(periodv(2), "0.00"); " " FORMATS$(periodv(3),
II0.00N)

PRINT #FILEOUT%,

PRINT #FILEOUT%, " 1.3 PAVEMENT DATA"

PRINT #FILEOUT%, " =====m=me===- e

PRINT #FILEOUT%, " CRACK INDEX = "; CRACK

PRINT #FILEOUT%, " CLIMATIC ZONE : ", ZON

PRINT #FILEOUT%, * TEMPERATURE AT FWD TEST =", TESTTEMP

PRINT #FILEOUT%, " OLD AC BITUMEN VOLUME (Vb) % = "; OLDBAIR(0)

PRINT #FILEOUT%, " OLD AC AIR VOLUME (Va) % ="; OLDBAIR(1)

PRINT #FILEOUT%,
PRINT #FILEOUT%, " POISSON THICKNESS"
PRINT #FILEOUT%, " RATIO  (in)"

PRINT #FILEOUT%, " OLD ACLAYER";"  "; FORMATS$(V(1), "0.00"); "  *;
FORMATS$(HH(1), "00.00")

IF NLAYER > 3 THEN

PRINT #FILEOUT%, " BASELAYER " "  "; FORMATS$(V(2), "0.00");" "
FORMATS$(HH(2), "00.00")

END IF

IF NLAYER > 4 THEN

PRINT #FILEOUT%, " SUBBASELAYER";" ", FORMAT$(V(3), "0.00"); " "
FORMATS(HH(3), "00.00")

END IF

PRINT #FILEOUT%, * SUBGRADE ";" "; FORMAT$(V(NLAYER - 1), "0.00"); " "
"SEMI-INFINITE"

PRINT #FILEOUT%,

IF CODE(NLAYER - 1) = 0 THEN

PRINT #FILEOUT%, " SUBGRADE TYPE : LINEAR"

ELSEIF CODE(NLAYER - 1) =2 THEN

PRINT #FILEOUT%, " SUBGRADE TYPE : GRANULAR"

PRINT #FILEOUT%, "  Kl(ksi) ="; KSUG(0); " "; " K2 =", KSUG(1)
ELSEIF CODE(NLAYER - 1) =3 THEN

PRINT #FILEOUT%, " SUBGRADE TYPE : FINE"

PRINT #FILEOUT%, "  K1(ksi) ="; KSUG(0); " "; " K2 ="; KSUG(1)
END IF

PRINT #FILEOUT%,

IF NLAYER > 3 THEN

IF CODE(2) = 0 THEN

PRINT #FILEOUT%, " BASE TYPE : LINEAR"

ELSEIF CODE(2) = 2 THEN

PRINT #FILEOUT%, " BASE TYPE : GRANULAR"

PRINT #FILEOUT%, " Kl(ksi) ="; kbase(0); " "; " K2 ="; kbase(1)
ELSEIF CODE(2) =4 THEN

PRINT #FILEOUT%, " BASE TYPE : CEMENT TREATED"

ELSEIF CODE(2) = 5 THEN

PRINT #FILEOUT%, " BASE TYPE : BITUMEN TREATED"

PRINT #FILEOUT%, * BITUMEN VOLUME (Vb) % ="; kbase(0); " "; "AIR VOLUME (Va) % =";
kbase(1)

END IF

END IF

IF NLAYER > 4 THEN

IF CODE(3) = 0 THEN

PRINT #FILEOUT%, * SUB-BASE TYPE : LINEAR"
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ELSEIF CODE(3) =2 THEN

PRINT #FILEOUT%, * SUB-BASE TYPE : GRANULAR"

PRINT #FILEOUT%, " Kl(ksi) ="; KSBASE(0); " "; " K2 ="; KSBASE(1)

END IF

END IF

PRINT #FILEOUT%,

PRINT #FILEOUT%, " OVERLAY MODULUS(ksi) ="; E(0); " AT TEMPERATURE (F) =";
OLAYTEMP

PRINT #FILEOUT%, " POISSON RATIO ="; V(0)

PRINT #FILEOUT%, " MINIMUM THICKNESS ="; HH(0)

PRINT #FILEOUT%, " BITUMEN VOLUME (Vb) % ="; BITAIR(0); " "; "AIR VOLUME (Va) % =
" BITAIR(1)

PRINT #FILEOUT%,

PRINT #FILEOUT%,

PRINT #FILEOUT%, " ETF FILE : "; ETFFILE$

PRINT #FILEOUT%, " *. HEADER$

PRINT #FILEOUT%,

IF NLAYER = 5 THEN

PRINT #FILEOUT%, " CASE", "MILE POST", "TEMPERATURE"," E1 "," E2 "," E3 “," E4 "
"OVERLAY", "{DAMA1", "DAMA2", "DAMA3", "DAMA4", "DAMA22"

PRINT #FILEOU'I"/D, n____n’ " n, " n, " u, " n, " n, " n, [ u’ n_____u’ "___

" o L ] L] o
"y wwm—— eeeee’,

FOR J=1TO SIZE

PRINT #FILEOUT%, J, STATION(J), TEMP(J), RFE(1, J), RFE(2, J), RFE(3, J), RFE(4, J), OLTH()),
DAMI(J), DAM2(J), DAM3(J), DAM4(J), DAM22(J)

NEXT J

END IF .

IF NLAYER = 4 THEN

PRINT #FILEOUT%, " CASE", "MILE POST", "TEMPERATURE", " E1 *," E2 "," E3 ",
"OVERLAY", "DAMAL1", "DAMA2", "DAMA3", "DAMA4", "DAMA22"

PRINT #FII‘EOU'I‘)/O, "‘.-."l, " N’ " 'l’ " 'l’ " ", " ll’ " ", ll..__-"’ LU II, ll___-
FOR J = 1 TO SIZE

PRINT #FILEOUT%, J, STATION(J), TEMP(J), RFE(1, ), RFE(2, J), RFE(3, J), OLTH(J), DAMI()),
DAM2(J), DAM3(J), DAM4(J), DAM22(J)

NEXT J

END IF

IF NLAYER = 3 THEN

PRINT #FILEOUT%, * CASE", "MILE POST", "TEMPERATURE", " E1 ", " E2 ", "OVERLAY",
"DAMAL1", "DAMA2", "DAMA3", "DAMA4", "DAMA22"

PRmT #FHJEOU'I“A, ll__‘-_ll, " "’ [1) "’ " ll’ L] ", " ”’ |l.__-_ll’ "m__"’ li_.__.ll’ ll____.

""_ L

FOR J = 1 TO SIZE

PRINT #FILEOUT%, J, STATION(J), TEMP(J), RFE(1, J), RFE(2, J), OLTH(J), DAM1(J), DAM2(J),
DAM3(J), DAM4(J), DAM22())

NEXT J

END IF

PRINT #FILEOUT%,

PRINT #FILEOUT%,

PRINT #FILEOUT%, " DAMA1 = FATIGUE DAMAGE ON OVERLAY"

PRINT #FILEOUT%, " DAMA2 = FATIGUE DAMAGE ON OLD AC"

PRINT #FILEOUT%, " DAMA3 = FATIGUE DAMAGE ON BTB"

PRINT #FILEOUT%, " DAMA4 = RUTTING DAMAGE"

PRINT #FILEOUT%, " DAMA22 = FATIGUE DAMAGE DUE TO PAST TRAFFIC"
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CLOSE #FILEOUT%
FORI=1TONLAYER-1
FRMPAVE.TEXT1(I).ENABLED = 0
FRMPAVE.TEXT1(I).TEXT =" N/A"
NEXTI
FRMPAVE.TEXT5.ENABLED = 0
FRMPAVE.TEXTS5.TEXT =" N/A"
FRMPAVE.SHOW

76 EXIT SUB

RUNFILERR:

ERRORNUM% = ERR
ERRORLINE% = ERL

MSG$ = "RUNTIME ERROR....CHECK INPUT DATA"
MSGBOX MSGS$, 0, "RUN ERROR"
FILELOG% = FREEFILE

OPEN "FLEXOLAY.LOG" FOR OUTPUT AS #FILELOG%
PRINT #FILELOG%, ERRORNUM%
PRINT #FILELOG%, ERRORLINE%
CLOSE #FILELOG%

RESUME 76

UNLOAD FRMINPUT

LOAD FRMPAVE

LOAD FRMGEN

FRMPAVE.SHOW

20 UNLOAD FRMINPUT

END SUB

SUB mnurunmsg_click ()
RUNMSG.SHOW
END SUB

DIM SHARED E(5), V(5), HH(5), OPTIONS(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6),
SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV(4), periodv(4), BITAIR(2),
MT(5), CODE(5), OLDBAIR(2)

COMMON E(), VO, HH(), WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack,
TXTCHANG, ZONES(), SUBGRD()

COMMON OPTIONS(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT(,
NLAYER, OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA, BB, K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMAI1, DAMA2, DAMA3, DAMA4, DAMA22

SUB Form_Load ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILES, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HHQ, OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMAI1, DAMA2
G=G+1

IF G = 1 THEN GOTO 85

IF CODE(NLAYER - 1) =2 THEN

OPTION1(0).VALUE =0

OPTION1(1).VALUE = -1
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OPTION1(2).VALUE =0

GOTO 80

ELSEIF CODE(NLAYER - 1) = 3 THEN
OPTION1(0). VALUE = -1
OPTION1(1).VALUE =0
OPTION1(2).VALUE =0

GOTO 80

ELSE

OPTION1(0).VALUE =0
OPTION1(1).VALUE = 0
OPTION1(2).VALUE = -1

GOTO 80

END IF

80 IF OPTIONS(1) = -1 THEN
FRAMES6.VISIBLE =0
FRAMES.VISIBLE = -1
FRAMEA4.VISIBLE = -1
FORI=0TO1

R=1

T=1I

TEXT1(I).TEXT = STR$EKSUG())
TEXT2(I).TEXT = STR$(kbase(I))
KSBASE()=0

NEXT I

IF CODE(NLAYER - 2) =2 THEN
OPTION2(0).VALUE = -1
OPTION2(1).VALUE =0
OPTION2(2).VALUE =0
OPTION2(3).VALUE =0

GOTO 85

END IF

IF CODE(NLAYER - 2) =0 THEN
OPTION2(0).VALUE = 0
OPTION2(1).VALUE = -1
OPTION2(2).VALUE =0
OPTION2(3).VALUE =0

GOTO 85

END IF

IF CODE(NLAYER - 2) = 4 THEN
OPTION2(0).VALUE =0
OPTION2(1).VALUE =0
OPTION2(2).VALUE = -1
OPTION2(3).VALUE =0

GOTO 85

END IF

IF CODE(NLAYER - 2) = 5 THEN
OPTION2(0).VALUE =0
OPTION2(1).VALUE =0
OPTION2(2).VALUE =0
OPTION2(3).VALUE = -1

GOTO 85

END IF

GOTO 85

END IF

54
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IF OPTIONS(2) = -1 THEN
FRAMEA4.VISIBLE = -1
FRAMES.VISIBLE =0
FRAMES.VISIBLE = 0
FORI=0TO 1

R=I

T=1

TEXT1(D). TEXT = STR$KSUG(D)
NEXT I

GOTO 85

END IF

IF OPTIONS(0) = -1 THEN
FRAMES.VISIBLE = -1
FRAMES.VISIBLE = -1
FRAMEA4.VISIBLE = -1

IF G = 1 THEN GOTO 85
FORI=0TO 1

R=1

T=1I

TEXT1(I). TEXT = STR$KSUG(D))
TEXT2(I).TEXT = STR$(kbase(D))
TEXT3(I).TEXT = STR$(KSBASE(D)
NEXTI

IF CODE(NLAYER - 3) = 2 THEN
OPTION2(0). VALUE = -1
OPTION2(1).VALUE =0
OPTION2(2).VALUE = 0
OPTION2(3). VALUE = 0

GOTO 82

END IF

IF CODE(NLAYER - 3) = 0 THEN
OPTION2(0). VALUE = 0
OPTION2(1).VALUE = -1
OPTION2(2).VALUE = 0
OPTION2(3). VALUE = 0

GOTO 82

END IF

IF CODE(NLAYER - 3) = 4 THEN
OPTION2(0).VALUE = 0
OPTION2(1).VALUE = 0
OPTION2(2). VALUE = -1
OPTION2(3).VALUE = 0

GOTO 82

END IF

IF CODE(NLAYER - 3) = 5 THEN
OPTION2(0).VALUE = 0
OPTION2(1).VALUE = 0
OPTION2(2).VALUE = 0
OPTION2(3).VALUE = -1

GOTO 82

END IF

82 IF CODE(NLAYER - 2) = 2 THEN
OPTION3(0). VALUE = -1
OPTION3(1).VALUE = 0
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GOTO 85

END IF

IF CODE(NLAYER - 2) =0 THEN
OPTION3(0).VALUE =0
OPTION3(1). VALUE = -1
GOTO 85

END IF

END IF

85R=0

T=1

END SUB

SUB Optionl_Click (Index AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,

56

BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2

IF OPTION1(0). VALUE = -1 THEN
TEXT1(0). VISIBLE = -1

TEXT1(1). VISIBLE = -1
LABEL1(0).CAPTION = "K1-F (ksi) "
LABEL2(0).CAPTION = "K2-F "
CODE(NLAYER - 1) =3

END IF

IF OPTION1(1).VALUE = -1 THEN
TEXT1(0). VISIBLE = -1

TEXT1(1). VISIBLE = -1

LABEL1(0). CAPTION = "K1-G (ksi) "
LABEL2(0).CAPTION = "K2-G "
CODE(NLAYER - 1) =2

END IF

IF OPTION1(2). VALUE = -1 THEN
TEXT1(0). VISIBLE = 0

TEXT1(1). VISIBLE =0
TEXT1(0).TEXT = ""

TEXT1(1).TEXT = "
LABEL1(0).CAPTION =" "
LABEL2(0).CAPTION =" "
CODE(NLAYER - 1) =0

END IF

TXTCHANG = -1

END SUB

SUB Option2_Click (Index AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,

BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(, CODE(), OLAYT, DAMAI, DAMA2

IF OPTION2(0). VALUE = -1 THEN
TEXT2(0). VISIBLE = -1
TEXT2(1).VISIBLE = -1
LABEL1(1).VISIBLE = -1
LABEL2(1).VISIBLE = -1
LABEL1(1).CAPTION = "K1 (ksi)"
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LABEL2(1).CAPTION = "K2"
IF NLAYER = 4 THEN
CODE(NLAYER - 2) =2
END IF

IF NLAYER = 5 THEN
CODE(NLAYER - 3) =2
END IF

GOTO 51

END IF

IF OPTION2(1).VALUE = -1 THEN
TEXT2(0).VISIBLE = 0
TEXT2(1). VISIBLE = 0
LABELI(1). VISIBLE = 0
LABEL2(1). VISIBLE =0
kbase(0) = 0

kbase(1) = 0

TEXT2(0). TEXT =""
TEXT2(1). TEXT =""

IF NLAYER = 4 THEN
CODE(NLAYER -2) =0
END IF

IF NLAYER = 5 THEN
CODE(NLAYER - 3) =0
END IF

GOTO 51

END IF

IF OPTION2(2).VALUE = -1 THEN
kbase(0) = 0

kbase(1) = 0

TEXT2(0).TEXT = "*
TEXT2(1). TEXT = ""
TEXT2(0). VISIBLE = 0
TEXT2(1).VISIBLE = 0
LABELI1(1). VISIBLE = 0
LABEL2(1). VISIBLE = 0

IF NLAYER = 4 THEN
CODE(NLAYER - 2) = 4
END IF

IF NLAYER = 5 THEN
CODE(NLAYER - 3) = 4
END IF

GOTO 51

END IF

IF OPTION2(3).VALUE = -1 THEN
TEXT2(0). VISIBLE = -1
TEXT2(1).VISIBLE = -1
LABELI1(1).VISIBLE = -1
LABEL2(1).VISIBLE = -1
LABELI1(1).CAPTION =" Vb %"
LABEL2(1).CAPTION = " Va %"
IF NLAYER = 4 THEN
CODE(NLAYER -2) =5
END IF

IF NLAYER = 5 THEN
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CODE(NLAYER - 3) =5
END IF

GOTO 51

END IF

TXTCHANG = -1

51 END SUB

SUB Option3_Click (Index AS INTEGER)
SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILES, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
IF OPTIONS(0) = 0 THEN GOTO 61

IF OPTION3(0). VALUE = -1 THEN

TEXT3(0). VISIBLE = -1

TEXT3(1).VISIBLE = -1

LABEL1(2). VISIBLE = -1

LABEL2(2).VISIBLE = -1

LABEL1(2).CAPTION = "K1 (ksi)"

LABEL2(2).CAPTION = "K2"

CODE(NLAYER - 2) =2

END IF

IF OPTION3(1). VALUE = -1 THEN

TEXT?3(0). VISIBLE = 0

TEXT3(1).VISIBLE = 0

LABEL1(2).VISIBLE = 0

LABEL2(2).VISIBLE = 0

CODE(NLAYER -2) =0

KSBASE(0) =0

KSBASE(1) = 0

TEXT3(0).TEXT = "*

TEXT3(1).TEXT = "*

END IF

TXTCHANG = -1

61 END SUB

SUB Textl_Change (Index AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=RTOT

KSUG(I) = VAL(TEXT1().TEXT)

NEXT I

TXTCHANG =-1

END SUB

SUB Text2_Change (Index AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMAI1, DAMA2
FORI=RTOT

kbase(I) = VAL(TEXT2(I). TEXT)
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NEXT1I
TXTCHANG = -1
END SUB

SUB Text3_Change (Index AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=RTOT

KSBASE(D) = VAL(TEXT3(I).TEXT)

NEXT I

TXTCHANG =-1

END SUB

SUB Form_KeyPress (keyascii AS INTEGER)
IF keyascii = 13 THEN UNLOAD frmpage
END SUB

SUB Form_MouseMove (Button AS INTEGER, Shift AS INTEGER, X AS SINGLE, Y AS SINGLE)
UNLOAD frmpage
END SUB

SUB Command1_Click ()
FRMOUTPUT.HIDE
END SUB

'‘$FORM frmmat

'$FORM FRMGEN

DIM SHARED E(5), V(5), HH(5), OPTIONS(3), KSUG(2), kbase(2), KSBASE(2), ZONES(6),
SUBGRD(4)

DIM SHARED WPSI(7), SUGV(4), BASEV(4), TRAFICV(4), TEMPV(4), periodv(4), BITAIR(2),
MT(5), CODE(5), OLDBAIR(2)

COMMON E(), V(, HH(Q, WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack,
TXTCHANG, ZONES(), SUBGRD()

COMMON OPTIONS(), KSUG(), kbase(), KSBASE(), BITAIR(), CODE(), OLDBAIR(), MT(),
NLAYER, OLAYINC, TESTTEMP, OLAYTEMP

COMMON DSCRPTIONS, A, B, AA, BB, K, Y, Z, R, T, G, ZON, SHOWPRN, PASTCHCK, OLAYT,
DAMAI, DAMA2

SUB DESCRIPTION_Change ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
DSCRPTIONS = DESCRIPTION.TEXT

END SUB
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SUB Form_Load ()
SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
FORI=0TO2
OPTION1(I). VALUE = OPTIONS(I)
NEXT1I
Z=Z+1
G=1
K=1
IF Z=1THEN
GOTO 15
END IF
FORI=0TO 4
X=1
Y=1I
TEXT1(D).TEXT = STR$(E(D)
IF E(I) = 0 THEN TEXT1(I).TEXT = ""
TEXT2(I).TEXT = STR$(V(T))
IF V() = 0 THEN TEXT2(I).TEXT = ""
NEXT 1
FORI=0TO3
TEXT3(I).TEXT = STR$HH())
IF HH(I) = 0 THEN TEXT3(I).TEXT =""
NEXT I
TEXT4.TEXT = STR$(OLAYINC)
IF OLAYINC = 0 THEN TEXT4.TEXT =""
TEXT5.TEXT = STR$(TESTTEMP)
IF TESTTEMP = 0 THEN TEXT5.TEXT =""
TEXT6.TEXT = STR$(OLAYTEMP)
IF OLAYTEMP = 0 THEN TEXT6.TEXT =""
'TEXT7.TEXT = STR$(BITAIR(0))
'IF BITAIR(0) = 0 THEN TEXT7.TEXT = ""
'TEXTS8.TEXT = STR$(BITAIR(1))
'IF BITAIR(1) = 0 THEN TEXT8.TEXT = ""
TEXT9.TEXT = STR$(crack)
IF crack = 0 THEN TEXT9.TEXT =""
'OLDACBIT.TEXT = STR$(OLDBAIR(0))
'IF OLDBAIR(0) = 0 THEN OLDACBIT.TEXT = ""
'OLDACAIR.TEXT = STR$(OLDBAIR(1))
'IF OLDBAIR(1) = 0 THEN OLDACAIR.TEXT = ""
DESCRIPTION.TEXT = DSCRPTIONS$
15X=0
Y=4
END SUB

SUB Labell_Change (Index AS INTEGER)
END SUB
SUB Label6_Change ()

END SUB
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SUB OLDACAIR_Change ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
'OLDBAIR(1) = VAL(OLDACAIR.TEXT)

END SUB

SUB OLDACBIT_Change ()

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILES, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(), OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
'OLDBAIR(0) = VAL(OLDACBIT.TEXT)

END SUB

SUB Optionl_Click (Index AS INTEGER)

SHARED WPSI(), SUGV(), BASEV(), TRAFICV(), TEMPV(), periodv(), crack, TXTCHANG,
ZONES(), SUBGRD(), BITAIR(), OLDBAIR(), NLAYER, FILE$, ZON, SHOWPRN, PASTCHCK
SHARED E(), DSCRPTIONS, V(), HH(, OLAYINC, TESTTEMP, OLAYTEMP, X, Y, Z, A, B, AA,
BB, K, R, T, G, OPTIONS(), KSUG(), kbase(), KSBASE(), MT(), CODE(), OLAYT, DAMA1, DAMA2
UNLOAD FRMGEN

UNLOAD frmmat

FORI=0TO2

OPTIONS(I) = OPTION1(I). VALUE

NEXT 1

IF OPTION1(1).VALUE = -1 THEN

sugl.cAption =" SUBGRADE"

sbasel.cAption =" SUBBASE LAYER"

TEXT1(3).visible = -1

TEXT2(3).visible = -1

TEXT2(3).visible = -1

TEXT3(2).visible = -1

sbasel.visible = -1

sugl.visible =0

basel.cAption =" BASE LAYER"

sbasel.cAption =" SUBGRADE"

TEXT1(4).visible = 0

TEXT2(4).visible =0

TEXT2(4).visible = 0

TEXT3(3).visible =0

NLAYER =4
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